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Abstract 
High-Functioning Autism and Asperger’s Disorder: 
A Neuropsychological Comparison 
Kaira M. Hayes 
Lamia P. Barakat, Ph.D. 
 
Asperger's Disorder (AspD) and High Functioning Autism (HFA) are similar in many ways, 
creating a controversy regarding their separate diagnostic entities.  Previous researchers have 
reported evidence that these two disorders only differ in terms of level of severity, whereas other 
researchers have reported evidence suggesting that the neuropsychological profiles differ 
between the two.  The purpose of the present study was to investigate the similarities and 
differences between children with AspD and HFA.  Assessment included measures of adaptive 
functioning, verbal abilities and nonverbal abilities as well as measures of social skills, 
behavioral problems, and emotional issues.  In contrast to previous research, the AspD group did 
not differ from the HFA group in nonverbal abilities.  Additional similarities between the groups 
included below average adaptive functioning and social skills and significant behavioral 
problems among both groups.  Differences included a tendency toward better verbal abilities 
among the children with AspD, which is consistent with previous research.  In contrast to 
previous literature was a tendency for relatively weaker executive functioning among the AspD 
group.  Furthermore, the groups differed in the patterns of associations between cognitive, 
adaptive, and behavioral functioning.  Overall the results have implications for future research as 
well as clinical assessment. 
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CHAPTER 1: INTRODUCTION 
 In 1943, Leo Kanner, a psychiatrist at the Johns Hopkins clinic in Baltimore, Maryland 
published a paper in which he described 11 children with “fascinating peculiarities” (Kanner, 
1943, p. 217).  Kanner’s case studies are quite detailed and provide the reader with a coherent 
and clear picture of the children’s shared peculiarities; a syndrome unlike any other that had been 
described before in the research literature.  Kanner thought that an inability to relate to people in 
the ordinary way was paramount and fundamental to the syndrome.  Kanner described these 
abnormalities in relating to others as “inborn autistic disturbances of affective contact” (Kanner, 
1943, p. 250).  This difficulty was exemplified in the following description of 5-year-old Donald 
T. 
He paid no attention to persons around him.  When taken into a room, he completely 
disregarded the people and instantly went for objects, preferably those that could be 
spun.  Commands or actions that could not possibly be disregarded were resented as 
unwelcome intrusions.  But he was never angry at the interfering person.  He angrily 
shoved away the hand that was in his way or the foot that stepped on one of his blocks, at 
one time referring to the foot on the block as “umbrella.”… He gave no heed to the 
presence of other children but went about his favorite pastimes, walking off from the 
children if they were so bold as to join him (Kanner, 1943, p. 220). 
 Kanner’s paper received much attention and the syndrome he described was initially 
referred to as Kanner’s syndrome.  However, in a later publication, Kanner and a colleague used 
the term “early infantile autism” to describe this syndrome (Kanner & Eisenberg, 1956) and it 
has henceforth been referred to as Autism or Autistic Disorder (AD).  As a result, Kanner is 
generally credited as being the first to describe AD in children and his paper is often heralded as 
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the launch of the now enormous research literature on AD.   
 The work of researcher and pediatrician, Hans Asperger, in Vienna has more recently 
been recognized as important in the history of AD.  By coincidence, Hans Asperger published a 
paper in 1944, in German, describing four children strikingly similar to the eleven children 
described by Kanner.  Asperger, too, used the word “autistic” in describing these children and 
the title of his paper translates into “Autistic Psychopathy in Childhood” (Asperger, 1944 as 
translated by Frith, 1991).  Asperger’s paper did not receive the attention Kanner’s did and was 
largely unavailable to the English speaking world until Lorna Wing's (1981) account (in English) 
of the disorder as described by Asperger, and a decade later, Uta Frith’s (1991) translation of 
Asperger’s original paper into English.  The children described by Asperger exhibited the same 
peculiar abnormalities in their social interactions as those described by Kanner. 
 Were Asperger and Kanner describing the same syndrome (Autistic Disorder) or were 
they describing separate (albeit similar) syndromes with clear and useful differentiating 
characteristics?  This question has been posed by many and has fueled both research and debate.  
This debate serves as the impetus for the current research. 
 Whereas the current edition of the Diagnostic & Statistical Manual of Mental Disorders 
(DSM-IV) (American Psychiatric Association, 1994) includes both Autistic Disorder and 
Asperger’s Disorder (AspD) as separate and distinguishable diagnoses, some researchers contend 
that, although these two disorders may be distinguishable, the differences most likely reflect 
severity rather than separate etiology (Gillberg, 1989; Szatmari, Barolucci & Bremner, 1989; 
Wing, 1981) and thus the usefulness of two separate diagnostic categories is questionable.  Still 
others contend that these two groups of children can be differentiated by their 
neuropsychological profiles (Klin, Volkmar, Sparrow, Cicchetti & Rourke, 1995; Ozonoff, 
Rogers, & Pennington, 1991), providing support for the differentiation of the two disorders.  The 
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present research further explores this claim by investigating the differences and similarities 
between children with AspD and children with AD from a neuropsychological perspective.  The 
field of neuropsychology offers a useful perspective to the understanding of AspD and AD, as a 
typical neuropsychological evaluation would include not only assessment of behavioral 
symptoms associated with the disorders, but assessment of cognitive, social, and adaptive 
functioning as well.  Thus, this perspective may offer a more complete view of the abilities and 
functioning of children with AD and AspD, which may aid in determining the usefulness of the 
current diagnostic distinction between the two conditions.   
 In this introduction I will return to the syndrome originally described by Kanner and then 
progress to the differences between the children described by Kanner and Asperger.  I will then 
review research conducted since Kanner’s and Asperger’s original papers, ending with a 
summary of research that directly compares children with AspD and AD, with a specific focus on 
the neuropsychological research literature.   
1.1 Kanner’s Autism 
 In addition to social difficulties, Kanner noted problems in language and behavior among 
the children in his study.  With regard to language functioning, three of the eleven children were 
noted to be mute.  Of the remaining eight children, language was not used in the usual manner - - 
that is to communicate with others.  Rather, language usage was quite deviant, characterized by 
both immediate and delayed echolalia, repetition of learned rhymes, songs, and phrases, extreme 
literalness, and reversal of pronouns (Kanner, 1943).   
 The children Kanner observed were also similar to one another in their need for “the 
maintenance of sameness” and a tendency toward “monotonously repetitious” behaviors and 
verbal utterances (Kanner, 1943, p. 245).  Parents consistently reported that daily routines had to 
be followed exactly, like the script of a play.  A disruption in routine (i.e., putting one’s shirt on 
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before pants) could result in extreme upset and temper tantrums.  This insistence on sameness 
seemed to lead to repetitive activities like spinning objects, lining up objects into rows, and 
repeating the same phrase or nursery rhyme over and over.  Parents also frequently reported that 
their children would sometimes get “stuck” on something, like a crack in the ceiling or the 
absence of a doll’s hat and thus have difficulty shifting attention to others things (Kanner, 1943).   
 Despite the severe difficulties experienced by the children in Kanner’s study, he noted 
that they all evidenced “good cognitive potentialities” and solid (sometimes phenomenal) rote 
memory skills.  Furthermore, they all came from “highly intelligent families” (Kanner, 1943, p. 
247, 248). 
1.2 Asperger’s Disorder 
 Like Kanner, Asperger also noted that the children he observed seemed to have adequate 
intellectual abilities, despite their severe difficulties in school. They also evidenced difficulties in 
their ability to communicate with others and displayed difficulty adapting to changes in their 
environment or routine.  However, the children described by Asperger displayed better language 
abilities in general than those described by Kanner (i.e. none of the children were mute and all 
were described as having “clever-sounding language” and speaking more “like grown-ups than 
children”) (Asperger, 1943 as translated by Frith, 1991, p. 10).   
 Like Kanner, Asperger noted that the children he observed displayed repetitive and 
stereotyped behaviors like spinning objects and rocking.  However, Asperger also noted that 
some children exhibited obsessive interests (e.g. in poisons or complex calculations), often to the 
exclusion of all other interests.  Lastly, although Kanner noted that children with autism 
displayed behavior problems and were difficult to teach and parent, he did not emphasize these 
difficulties to the extent that Asperger did.  The children described by Asperger were said to 
exhibit (and seemingly enjoy) malicious acts, to be aggressive toward others, and to by highly 
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impulsive and extremely difficult to manage. 
1.3 Kanner’s and Asperger’s Syndromes Today  
 Autistic Disorder and Asperger’s Disorder today are both listed and described in the 
DSM-IV under the same category, Pervasive Developmental Disorders.  Within this category are 
six disorders characterized by delayed or abnormal development that is pervasive in nature (i.e. 
affects numerous areas of functioning including social skills, communication skills, cognition, 
and behavior) (American Psychiatric Association, 1994).   
 Autistic Disorder first appeared in the 3
rd
 edition of the DSM, published in 1980 
(American Psychiatric Association, 1980).  Although the diagnostic criteria have undergone 
revisions since that time, the current description of AD outlined in the DSM-IV is similar to 
Kanner’s original description in many respects.  There are three broad symptom domains: 
deficits in the ability to interact socially, deficits in verbal and nonverbal communicative 
abilities, and a restricted range of interests and activities (see Table 1).  Typically diagnosed in 
the preschool years, early symptoms generally include delays in language development, delays or 
atypical social interactions, and unusual or atypical play (American Psychiatric Association, 
1994).   
 The DSM-IV included AspD as a separate diagnostic category for the first time in its 4th 
edition, published in 1994.  The diagnostic criteria are very similar to that listed for AD (see 
Table 1).  Characteristics shared by both children with AspD and those with AD include 
impairments in the ability to interact socially and a restricted range of interests or activities.  The 
DSM-IV does not distinguish between AspD and AD within these two symptom domains, either 
in terms of type of symptoms, severity or symptoms, or number of symptoms present (American 
Psychiatric Association, 1994).   
 The DSM-IV notes three differences between AD and AspD.  A qualitative impairment 
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in communication is not necessary for a diagnosis of AspD.  In addition, there should be no 
significant general delays in language, cognitive development, or self-help skills.  Therefore, any 
child who has communication impairment or who is diagnosed with mental retardation could not 
be diagnosed with AspD.  Absence of mental retardation does not rule out a diagnosis of AD.  
Children who met criteria for AD in the absence of mental retardation are often referred to as 
having High Functioning Autism (HFA).  As children with HFA are so similar to children with 
AspD, comparison of these two groups is the focus of the present research.  However, before 
discussing research comparing AspD and HFA, I will first describe in more detail the symptoms, 
prevalence, and outcome of these two disorders. 
1.4 Symptoms of Autistic and Asperger’s Disorders 
 1.4.1 Impairments in Social Interactions.  Both children with AD and children with 
AspD show impairments in their ability to interact socially with others.  Social interaction 
impairments may be manifested a number of ways and can range from relatively mild to severe in 
their influence on a child’s functioning within the family and school environment.  Furthermore, 
both AspD and AD are developmental disorders, thus, symptoms and behavioral characteristics 
change as a child develops (Siegel, 1991; Stone, 1997).   
 Preschool children with AD may show little interest in others (sometimes referred to as 
being “aloof”), may exhibit little eye contact, and fail to engage others in a manner typical for 
their age (e.g., pointing while making eye contact).  They are frequently described as being 
delayed in the development of interactive play with peers (Stone, 1997).  As the preschooler with 
AD grows older, he or she frequently does not establish typical peer relationships.  Reduced eye 
contact as well as reduced use of other nonverbal behaviors generally utilized by normal peers to 
engage others and regulate social interactions may also continue to be a common behavioral 
manifestation (Loveland & Tunali-Kotoski, 1997; Mayes & Calhoun, 1999; Volkmar, Carter, 
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Grossman, & Klin, 1997).  As the children with AD grow into adolescents and then adults, social 
interaction difficulties typically continue.  Some show increased interest in interacting with 
others; but, due to poor social skills, have difficulty establishing and maintaining interpersonal 
relationships.  Adolescents and adults with AD frequently have difficulty understanding what 
others are thinking or feeling and also experience difficulty identifying and understanding the 
subtle and generally unspoken “rules” of social interactions (Mesibov & Handlan, 1997; 
Volkmar, Carter, Grossman, & Klin, 1997). 
 As noted previously, the DSM-IV does not differentiate between AD and AspD with 
regarding to social interaction impairments.  There is little to no research directly investigating 
the quality of social impairment among individuals with AspD nor their onset or progression.  
Asperger (1943, as translated by Frith, 1991) emphasized normal early development among the 
cases he studied.  There are reports, unsubstantiated by research, that children with AspD do not 
show that lack of unawareness and disinterest in others which is often observed among young 
children with AD.  Rather, they are more apt to engage inappropriately with others.  For 
example, a child with AspD may engage a peer in a long-winded conversation about a topic of 
personal interest, with little attention to any nonverbal feedback given by the listener (Volkmar 
& Klin, 2000). 
 1.4.2 Restricted Interests and Activities.  In addition to socialization, AD and AspD also 
affect behavior and play, which is atypical for age, repetitive, stereotyped, and rigid in nature.  
Children with AD often engage in unusual and repetitive motor mannerisms such hand-flapping 
or spinning.  In addition, they commonly have difficulty adjusting to changes in their schedule or 
routine and may engage in severe behavioral outbursts when such changes are implemented or 
insisted upon.  Unusual play patterns include a preoccupation with lining up their toys or playing 
with a toy in a repetitive and atypical manner (e.g. spinning a toy car repetitively rather than 
  
 
8 
engaging in more typical imaginative play).  Parents commonly report that their young children 
with AD do not engage in imaginative play typical for their age (American Psychiatric 
Association, 1994; Stone, 1997).  As these youngsters grow older, they may concentrate on one 
topic or interest to the exclusion of all others and exhibit difficulty shifting their attention to 
other activities.  They may be described as “long-winded” as they perseverate on a favorite topic 
(American Psychiatric Association, 1994; Loveland & Tunali-Kotoski,, 1997; Mayes & Calhoun, 
1999).  
 The DSM-IV does not differentiate AD from AspD in this symptom domain.  There are 
reports that children with AD are more likely to be preoccupied with object manipulation or 
visual-spatial tasks (e.g., lining up toys or playing with a toy in a repetitive manner) whereas 
children with AspD are more likely to focus on amassing large amounts of factual information on 
a topic of intense interest (Volkmar & Klin, 2000).  Although there is little empirical research to 
support these reports, results of the DSM-IV field trial research did show that abnormal 
preoccupations and interests were more common among the participants with AspD than those 
with AD (Volkmar, et al., 1994). 
 1.4.3 Impairments in Communication.     As with the continuum of manifestations of 
social impairment present among youngsters with AD and AspD, the communication 
impairment, necessary for a diagnosis for AD, lies on a continuum from relatively mild to severe 
(Loveland & Tunali-Kotoski, 1997).  One of the most common early symptoms of AD is delayed 
language development.  Some preschoolers with AD remain mute or develop very limited 
communication skills while other children with AD develop speech, but it is noncommunicative 
and characterized by pronoun reversals, unusual intonation, echolalia or scripts from movies, 
television, or family members (American Psychiatric Association, 1994; Loveland & Tunali-
Kotoski, 1997; Mayes & Calhoun, 1999).  In still other cases, children’s language seems to 
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“catch up” to that of his or her peers.  However, even among highly verbal children with AD, 
communication impairments remain into adolescence and adulthood (American Psychiatric 
Association, 1994; Lord & Paul, 1997; Mesibov & Handlan, 1997).  These difficulties are 
exemplified by difficulty initiating or sustaining a conversation.  Voice tone and volume may be 
poorly modulated.  In addition, highly verbal adolescents and adults with AD are often 
excessively concrete and literal in their use of language (Mesibov & Handlan, 1997). 
 As noted previously, according to the DSM-IV, children with AspD have no impairment 
in their language and communication skills.  However, because communication is, by nature, a 
social act, the distinction between communication and social interaction impairments can be 
ambiguous.  For example, children with HFA or AspD may engage in long-winded “speeches” 
on their topic of interest rather than participate in a give-and-take reciprocal conversation 
appropriate to their age level.  Difficulty initiating and maintaining a conversation appropriate to 
age is listed in the DSM-IV as a communication impairment.  However, long-winded speeches 
given without regard to social cues displayed by the audience could also be characterized as a 
social impairment.  In addition, if the topic of the “speech” is a topic of intense interest, this 
behavior could also be viewed as the result of an atypical preoccupation with a specific interest 
or hobby.  So, this particular behavior, common among individuals with HFA or AspD, could 
possibly be considered a symptom falling in any one of the three broad symptom domains 
(social, communication, restricted/repetitive interests and activities).  Results of one study 
investigating the diagnostic features of children with HFA and AspD indicate that clinicians 
appear to view this specific behavioral characteristic as a manifestation of a restricted interest or 
activity rather than a difficulty in initiating or sustaining a conversation (which is considered in 
the DSM-IV to be a communication impairment) (Mahoney et. al. 1998).  
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1.5 Differential Diagnosis: Asperger’s Disorder and High Functioning Autism  
 Given this difficulty in differential diagnosis, it is not surprising that researchers have 
questioned the validity of the diagnosis of AspD.  Several groups of researchers have reported 
results supporting the idea that a diagnosis of AspD per DSM-IV criteria is impossible 
(Manjiviona & Prior, 1999; Mayes, Calhoun, & Crites 2001; Szatmari, Archer, Fishman, 
Streimer, & Wilson, 1995).  In all of these studies, children previously diagnosed with AspD 
were found to meet full criteria for AD, and thus according to the DSM-IV a diagnosis of AspD 
is inappropriate.  However, not all of these researchers concluded that AspD is indistinguishable 
for HFA.  Rather, they concluded that the diagnostic criteria set forth in the DSM-IV were either 
impossible to meet or invalid.   
 For example, Szatmari and colleagues (1995) identified 68 children with previous 
diagnoses of either AspD or HFA.  It was reported that of 21 children previously diagnosed with 
AspD, only 1 did not also meet criteria for HFA (because all but one evidenced impairment in 
communication).  These researchers then reclassified the children in the study.  They identified 
AspD children as those with impairment in social interaction who also displayed a pattern of 
repetitive, stereotypic behaviors (as outlined in the DSM-IV).  Children who displayed these 
same characteristics, and also had a history of delayed or deviant language (e.g., echolalia, 
pronoun reversal, or neologisms) were placed in the HFA group.  Based on these altered DSM-
IV criteria, 21 children were included in the AspD group and 47 were included in the HFA 
group.  These groups were compared on a variety of measures using nonverbal intelligence as a 
covariate.  Results of the Autism Diagnostic Interview (ADI) (LeCouteur et al., 1989) were used 
to compare the two groups on DSM-IV diagnostic symptoms.   Verbal abilities were assessed 
with the Verbal Comprehension Scale A of the Reynell Developmental Language Scales 
(Reynell & Huntley, 1987), the Grammatical Completion Test of the Test of Language 
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Development –2 (TOLD-2) (Newcomer & Hammill, 1988), and the Word Knowledge, Part 2 of 
the Oral Vocabulary section of the McCarthy Scales of Children’s Abilities (McCarthy, 1972).  
Nonverbal cognitive abilities were assessed with the Arthur Adaptation of the Leiter 
International Performance Scales (Levine, 1986).  Intelligence was assessed with the Stanford-
Binet Intelligence Scale-Fourth Edition (Thorndike, Hagan, & Sattler, 1986) and the Vineland 
Adaptive Behavior Scales (Sparrow, Balla, & Cicchetti, 1984) was used to measure adaptive 
functioning (including communication skills, socialization skills, daily living skills, and motor 
skills).  Using nonverbal IQ as a covariate, results of a multivariate analysis of variance and post 
hoc analysis revealed that the HFA group scored significantly below the AspD group on 
measures of social impairment and were also significantly more likely to evidence social 
impairment prior to 36 months of age.  In addition, the HFA group was reported to be 
significantly more likely to engage in repetitive compulsions or rituals and to show a resistance 
to change than the AspD group.  With regard to adaptive functioning, both groups scored 
significantly below average.  However, the AspD group scored significantly higher in two of the 
four domains (socialization and communication skills).  The differences between the two groups 
in daily living skills were marginally significant, and there was no difference between the two 
groups in terms of motor skills.  Finally, the HFA group consistently scored significantly lower 
than the AspD group on all language tests.  Based on their data, the researchers concluded that 
the absence of delayed or deviant language was a useful and valid distinction between children 
with AspD and children with HFA, as the HFA group showed greater impairment in 
communication, socialization, and language abilities. 
 Mayes and Calhoun (2001) conducted a similar study.  They identified 47 children with 
normal intelligence and diagnoses of HFA or AspD ranging in age from 2.8 to 12.9 years.  Based 
on both prior evaluations and current information from parental interview, the children were 
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divided into two groups:  children with no history of language delay were placed in the AspD 
group (n=24) and children with a significant speech delay defined as first words after 24 months 
and communicative phrases after 36 months, were placed in the HFA group (n=23).  This is 
similar to the method used by Szatmari et al. (1995) with one important exception.  In the 
Szatmari et al. study, children with delayed and/or deviant language were placed in the HFA 
group.  In the Mayes and Calhoun study only children with significant delays in language 
development were placed in the HFA group.  Thus, if a child used single words by age 2 years, 
but displayed echolalia or other deviant language, he or she would be place in the HFA group 
according the Szatmari et al. but in the AspD group according to Mayes and Calhoun.   
 To compare the two groups of children, Mayes and Calhoun (2001) reviewed results of 
previous evaluations.  The two groups were compared on a number of variables including autistic 
symptoms, expressive language (verbal IQ, impaired conversational speech, and atypical speech 
like echolalia), and degree of anxiety, depression, and behavioral problems.  The researchers 
reported no significant differences between the groups on any variables and concluded that the 
presence of delayed language was not a useful distinction between AspD and HFA.     
 In summary, research suggests that, whereas a history of delayed language may not be a 
useful distinction between HFA and AspD, a history of both delayed and deviant language may 
be.  Mahoney and colleagues (1998) found that these criteria were also a reliable distinction.  
They recruited 143 children believed to possibly have either HFA or AspD.  All participants 
were assessed by an experienced clinician using the Autism Diagnostic Interview –Revised 
(ADI-R) (Lord, Rutter, & LeCouteur, 1994) and the Autism Diagnostic Observation Schedule 
(ADOS) (Lord et al., 1989).  Based on this information, a diagnosis was made by the clinician.  
A modified version of the DSM-IV criteria for AspD, conceptually identical to the criteria used 
by Szatmari et al. (1995), was utilized.  Children who presented with social impairment, 
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communication impairment, and repetitive and restricted activities (as defined in the DSM-IV) 
but without a history of delayed or deviant language were diagnosed with AspD.  Children with a 
history of delayed or deviant language, as well as other symptoms of AD, were diagnosed with 
HFA.  After diagnosis, the Autism Behavior Checklist (Krug, Arick, & Almond, 1980) and the 
Vineland Adaptive Behavior Scales (Sparrow, Balla, & Cicchetti, 1984) were administered to the 
parents and cognitive testing was administered to the children.  This information along with 
information from the ADOS and ADI-R (minus the diagnosis) was then passed on to three blind 
reviewers (experienced and qualified in the diagnosis of PDD) who offered their own individual 
diagnosis.  If there was disagreement among the raters, they met and discussed the information 
and arrived at a consensus.  Results indicated “good to excellent” reliability for the diagnosis of 
and distinction between HFA and AspD using the modified DSM-IV criteria.   
 In summary, current research suggests that a history of both delayed and deviant 
language is a reliable distinction between HFA and AspD.  This is not inconsistent with the 
DSM-IV, but rather, is more specific, differentiating the two disorders on the basis of language 
rather than communication.  So, children who have difficulty communicating with others but do 
not have a history of delayed or deviant language development, may be reliably differentiated 
from those who have difficulty communicating and also have language delays or a history of 
language deviance.  Furthermore, research suggests that clinicians typically do not view the 
common characteristics of one-sided conversations as a communication impairment.  Thus, high 
functioning verbal children for whom this is their only communication difficulty are typically 
classified as having AspD rather than AD. 
 In the next section I will summarize the current research on the prevalence and outcome 
of Autistic and Asperger’s Disorders.  This will be followed by a review of the research on the 
cognitive profiles associated with these two conditions.   
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1.6 Prevalence and Outcomes of Autistic Disorder. 
 A review and synthesis of all epidemiological surveys of AD published in English 
between 1966 and 2001 revealed 32 studies conducted in 13 different countries (Fombonne, 
2003).  Half of the studies were published between 1966 and 1991 and the remaining were 
published between 1992 and 2001.  The median prevalence rate for the older surveys was 4.4 per 
10,000.  In contrast, the median prevalence rate for the more recent surveys was 12.7 per 10,000.    
However, as noted by Fombonne, these increased prevalence rates can not be equated with 
increased incidence of AD, as comparison of prevalence rates across time are confounded by a 
number of variables including increased diagnostic sensitivity, changes in case selection criteria 
accompanying a broadening of the diagnostic definition of AD, increased awareness of the 
disorder, and differences in methodology across studies.  Fombonne, in order to calculate the 
best estimate for the current prevalence of AD, synthesized only the 21 most recent studies (those 
published since 1987) and those with target populations of more than 10,000 children.  The latter 
criterion was used because studies with larger target populations had smaller confidence 
intervals.  Results of the 19 studies that met these criteria showed prevalence rates ranging from 
2.5 to 30.8 per 10,000 children, with a mean prevalence rate of 11.1 per 10,000 and a median 
prevalence rate of 9.5 per 10,000.  Fombonne concluded that the best estimate for a current 
prevalence of AD was between 9 and 11 per 10,000 children.  This is higher than the estimated 
prevalence of 2 to 5 cases per 10,000 children published in DSM-IV in 1994.  Again, this 
increase in reported prevalence rates does not necessarily indicate increased incidence.  Rather, 
diagnostic sensitivity and awareness of the disorder has increased and the definition of AD has 
changed and broadened over time.  These factors likely account for the increased prevalence 
rates reported over the last decade (Fombonne, 2003).  
 Approximately 75% of individuals with AD also have a diagnosis of mental retardation 
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(American Psychiatric Association, 1994; Fombonne, 2003; Sattler, 1992).  Adult outcomes for 
these individuals are typically poor, as defined by social, occupational, and academic 
functioning.  Typically, these individuals are unable to live independently, are unable to support 
themselves financially, and have limited social relationships (Tsatsanis, 2003).  For the 
remaining 25%, those with HFA, adult outcome is relatively better, but highly variable.  
Tsatsanis (2003) conducted a comprehensive review of the literature on outcomes among 
individuals diagnosed with AD.  Outcome studies of individuals with HFA indicate that most 
complete high school, but only a minority complete higher levels of education and, despite their 
level of education, a minority lives independently as adults.  More specifically, of 65 adults with 
HFA included in 4 different studies, only 17 lived independently or with minimal supervision.  
The remaining 48 lived with parents or in supervised residential facilities.  Rates of gainful 
employment were also lower than might be predicted based on intelligence.  Of the 65 adults 
with HFA, 37 were either unemployed or in a sheltered workshop setting.  The remaining 28 
were employed or in school.  Overall, language abilities, most notably communicative speech 
before age 5 years and current verbal IQ, were the most powerful predictors of outcome, as 
measured by academic achievement and employment (Tsatsanis, 2003). 
1.7 Prevalence and Outcomes of Asperger’s Disorder 
 Recent epidemiological studies indicate that rates of AspD are lower than rates of AD, 
with an estimated prevalence for AspD of 2 to 2.6 per 10,000 (Fombonne & Tidmarsh, 2003; 
Fombonne, 2005).  However, given its relatively new appearance in the DSM-IV, this prevalence 
rate should be considered only a rough estimate.  Long term outcome studies on AspD are 
lacking in the current research literature.  However, given that research has demonstrated that 
language abilities, most notably communicative speech before age 5 years and current verbal IQ, 
are the best predictors of outcome among individuals diagnosed with HFA, and impairments in 
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language and communication are not symptoms of AspD, it may be assumed that individuals 
with AspD experience better outcome than those with HFA.  Asperger noted that, despite their 
continued difficulty with social interactions and relationships, adults with AspD can “almost 
always achieve professional success, usually in highly specialized academic professions, often in 
very high positions” (Asperger, 1943 as translated by Frith, 1991, p.89).   In contrast, Wing’s 
(1981) report of 18 individuals over age 16 years with AspD portrayed a poorer outcome that that 
suggested by Asperger.  Of these 18, half were no longer in school.  Of those who were not in 
school, only 3 were employed.  Thirteen presented with significant psychiatric illness and two 
had attempted suicide.  Overall, these results depict a less than favorable outcome for individuals 
with AspD. 
1.8 Cognitive Features Associated with Autism 
  As noted previously, approximately 75 percent of children with AD also have a diagnosis 
of mental retardation, a characteristic that is dissimilar to Kanner’s original description.  The 
presence of mental retardation can make the diagnosis of AD more difficult, as some of the 
behavioral symptoms of the disorder are also seen among children with mental retardation alone.  
Furthermore, due to language and communication impairments, as well as impairments in the 
ability to interact socially with others, intelligence testing of preschoolers with AD can be 
difficult and unreliable.  Not uncommonly, these preschoolers cannot be assessed with traditional 
intelligence tests.  However, intelligence testing after 5 years of age is generally as reliable 
among youngsters with AD as their healthy peers (Sattler, 1992). 
 Of specific interest for this study are the approximately 25 percent of children diagnosed 
with AD without mental retardation.  As noted previously, the children in this subgroup are often 
described as having High Functioning Autism (HFA).  Researchers typically separate children 
with HFA from those with AD on the basis of IQ scores; children with an IQ above 70 are 
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identified as having HFA.  Because this subgroup is the focus of my research project, special 
attention will be given in this review to the cognitive profiles of this group. 
 1.8.1 Intellectual Profiles Associated with HFA.  Results of studies investigating the 
intellectual abilities of individuals with HFA have not been entirely consistent.  Siegel, Minshew, 
and Goldstein (1996), in a summary of studies published between 1965 and 1992 on the 
intellectual functioning of individuals with HFA, found 16 such studies.  All utilized the age-
appropriate Wechsler Intelligence Scale in measuring IQ.  Eleven of the sixteen studies reported 
a lower mean Verbal IQ (VIQ) than the mean Performance IQ (PIQ).  The reported mean VIQ-
PIQ splits across these studies ranged from 1 to 28 points with a mean difference of 13.5 points.  
The remaining 5 studies reported either no difference between the mean VIQ and PIQ (1 study) 
or a mean VIQ greater than the mean PIQ.  The PIQ-VIQ split in these latter 4 studies ranged 
from 3 to 9 points, with a mean difference of 5.75 points.  Siegel and colleagues (1996) 
hypothesized that the VIQ/PIQ split observed in the majority of the studies was “ability 
dependent.”  In other words, as FSIQ scores approached the average range, the VIQ/PIQ split 
became smaller or was not present at all.   
To further test this interpretation of the data, Siegel and colleagues (1996) administered 
the WISC-R (Wechsler, 1974) to 45 children ranging in age from 6 to 16 years who had been 
diagnosed with AD.  As they were specifically interested in the IQ profiles of individuals with 
HFA, only individuals with Full Scale and Verbal IQ scores of at least 70 were eligible for the 
study.  Results revealed no significant difference between the mean VIQ and PIQ of this sample.  
Further analysis of individual cases revealed that a significant VIQ/PIQ difference occurred in 
either direction in about the same number of cases.  The mean FSIQ of those individuals who 
demonstrated a significantly higher PIQ than VIQ was slightly lower than the mean FSIQ of 
those who exhibited the opposite pattern (FSIQ = 94 versus FSIQ = 102).  Despite the fact that 
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the correlation between the VIQ-PIQ absolute difference and FSIQ was not significant, the 
authors concluded that these results supported their hypothesis that as general intelligence 
approaches the average range in individuals with AD, PIQ/VIQ differences diminish and in some 
cases disappear. 
A number of studies reporting Wechsler intelligence scores of children with HFA have 
been published since Siegel and colleagues’ (1996) review of the literature.  One study (Ehlers et 
al. 1997) conducted in Sweden, assessed the intelligence of 20 children meeting DSM-III-R 
(American Psychiatric Association, 1987) criteria for AD and obtaining a FSIQ of at least 70 on 
the Swedish version of the WISC (Wechsler, 1977).  Results did not support those reported by 
Siegel et al. (1996), as there was a negligible difference between the mean VIQ (M = 86.3) and 
PIQ (M = 85.4) of this sample despite their relatively low FSIQ (M = 84.2).  However, it is 
difficult and perhaps not advisable to directly compare results of the WISC-R and WAIS-R 
administered in English with the WISC administered in Swedish.   
 Another study published since Siegel et al.’s (1996) study employed a sample size of 
only 4 children with HFA.  Two children had a higher VIQ than PIQ and the remaining two 
showed the opposite pattern (Dennis et al., 1999).  The mean FSIQ of those with VIQ > PIQ was 
lower than those with VIQ < PIQ (average FSIQ = 82.5 vs. 104 respectively), which is not 
consistent with the results of Siegel et al. (1996).  However, one child with a stronger VIQ than 
PIQ had a FSIQ of 65.  Siegel and colleagues included only children with a FSIQ of at least 70; 
thus, one could reasonably assume that the results of the Dennis et al. study were confounded by 
a low FSIQ score in one participant.   
 Although research does not fully support a VIQ/PIQ profile pattern specific to HFA, 
research does suggest a consistent pattern of subtest scaled scores.  In the 16 studies investigated 
by Siegel et al. (1996), among the Verbal Scale subtests, the lowest mean scaled score was 
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obtained on the Comprehension subtest in all but one study.  The highest mean score on the 
Verbal Scale was on Digit Span in all but four studies, which reported highest scores on either 
Similarities or Arithmetic.  The highest mean subtest score among the Performance Scale 
subtests was Block Design without exception.  The lowest mean subtest score was on Picture 
Arrangement in half of the studies and Digit Symbol/Coding in the other half.  The pattern of 
subtest scores obtained with the sample of individuals included in the Siegel et al. study was 
consistent with previous research.  On the Verbal Scale, the highest average score obtained by 
the children was on the Information subtest and the lowest was on the Comprehension subtest.  
On the Performance Scale, the children performed highest on Block Design and lowest on 
Coding.  The Swedish study, described above, reported a subtest profile consistent with these 
American studies.  The lowest average subtest score was on Comprehension and the highest 
average subtest score was on Block Design (Ehlers et al., 1997). 
 In summary, with regard to a specific profile of strengths and weaknesses, research does 
suggest that children with HFA display a rather distinct pattern.  Relative weaknesses are 
exhibited on subtests assessing practical verbal reasoning and social-situational problem-solving, 
as well as subtests assessing sequencing abilities and speeded visual-motor processing.  A 
relative strength is observed very consistently on a nonverbal subtest requiring visual-spatial 
analysis.  
 1.8.2 Speech and Language Abilities among Individuals with HFA.  Minshew, Goldstein, 
and Siegel (1995) utilized a psychometric approach in investigating speech and language abilities 
among individuals with HFA.  They administered a comprehensive battery of speech/language 
tests to a group of 62 individuals (children and adults) with HFA.  Tests administered included 
the Oral Directions and Word Sequences subtests of the Detroit Tests of Learning Aptitude-2 
(Hammill, 1985), the Woodcock Reading Mastery Test- Revised (Woodcock, 1987), the Token 
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Test (Boller & Vignolo, 1966), the Controlled Oral Word Association test (Benton & Hamsher, 
1976), Animal Naming (Goodglass & Kaplan, 1972), and the Test of Language Competency 
(Wiig & Secord, 1985).  All participants had Verbal and Full Scale IQ scores of at least 70 and at 
least 2
nd
 grade reading, spelling, and arithmetic skills.  The mean Full Scale IQ was 93, which 
falls in the average range.  There was no significant difference between the mean PIQ and VIQ, 
which were within one point of each other.  Results of language testing indicated that these 
adults and children with HFA had intact (average) basic language abilities such as verbal 
fluency, phonemic decoding, single word reading, and visual-auditory learning.  In contrast, their 
performance on measures assessing more complex language abilities such as understanding of 
complex grammatical structures, reading comprehension/interpretation, following multiple-step 
oral directions, verbal problem-solving, the ability to make inferences, and the ability to 
comprehend the subtleties of language (i.e. understanding metaphorical expressions or 
ambiguous verbal messages), yielded below average scores that were also significantly lower 
than scores obtained by age and IQ matched controls.  
 1.8.3 Academic Achievement of Individuals with HFA.  Studies investigating academic 
skills of individuals with HFA reveal that, although they demonstrate impairments relative to 
normal control subjects, the impairments observed are quite different from those observed among 
children with the most common learning disabilities (Goldstein, Minshew, & Siegel, 1994; 
Minshew, Goldstein, Taylor, and Siegel, 1994; Szatmari, Tuff, Finlayson, and Bartolucci, 1990).  
Szatmari et al. (1990) administered academic achievement testing to a group of 17 individuals 
with HFA ranging in age from 7 to 32 years.  The average Full Scale IQ of this group was in the 
low average range, with no significant difference between the VIQ and PIQ.  The Wide Range 
Achievement Test (WRAT) (Jastak & Wilkinson, 1984) was utilized as a measure of academic 
skills.  The WRAT assesses basic reading and math skills and does not require reading 
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comprehension or mathematical reasoning skills.  Overall, results indicated that the participants’ 
basic reading skills were solidly average for age and above expectations given their low average 
intelligence.  Their basic math skills were low average for age, consistent with expectations 
based on their IQ scores.   
Minshew, Goldstein, Taylor, and Siegel (1994) also investigated the academic skills of 
individuals with HFA, but included measures requiring comprehension and problem-solving as 
well as basic reading and arithmetic.  The sample consisted of 54 participants with HFA with an 
average age of 16 years.  The mean Full Scale IQ was in the average range, with no significant 
difference between the VIQ and PIQ.  All participants had a Full Scale IQ and VIQ of at least 70.  
These researchers utilized a battery of academic tests including the Woodcock Reading Mastery 
Tests-Revised (Woodcock, 1987), which includes both tests of basic reading abilities (phonemic 
analysis and letter/word recognition) as well as reading comprehension, and the Kaufman Test of 
Educational Achievement (Kaufman & Kaufman, 1985), which includes both measures of basic 
reading and arithmetic skills as well as reading comprehension and mathematical reasoning skills 
(solving story-problems and interpreting graphs and tables).  The researchers hypothesized that 
their sample of individuals with HFA would demonstrate impaired performance on measures 
requiring higher level comprehension and problem-solving skills but intact basic academic skills.  
Results supported their hypothesis, as the HFA group performed significantly below age- and IQ-
matched control participants on measures requiring reading comprehension and math reasoning 
and performed as well as controls on measures requiring simple, mechanical basic reading and 
arithmetic skills.   
A follow-up study (Goldstein, Minshew, & Siegel, 1994) suggested a developmental 
factor in the academic achievement of individuals with HFA.  They investigated the academic 
achievement of two groups of individuals with HFA; 29 younger than 13 years of age and 35 
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older than 13 years of age (the range in age was not reported by the researchers).  Overall, results 
of this follow-up study provided a developmental context for the academic development of 
children with HFA.  Results revealed that as academic demands for conceptualization, 
interpretation, reasoning, and comprehension increase with age, the child’s ability to meet these 
demands began to fall behind his or her peers, in spite of similar intelligence and basic academic 
skills.  This pattern appeared to be true in the case of higher-level reading but not necessarily 
math skills.  Thus, the academic histories of many children with HFA may be characterized by 
relatively good progress in the earlier elementary years when task demands are focused on 
acquiring basic skills such as phonemic decoding and word recognition.  However, as task 
demands for conceptualization and interpretation increase in upper grade levels, these same 
children may begin to lag behind their peers.  
In summary, research investigating language abilities and academic achievement among 
individuals with HFA indicate that basic abilities are near the average range.  In contrast, more 
complex language and academic skills, particularly in reading, fall below expectations based on 
age and IQ level. 
1.8.4 Executive Functions of Individuals with HFA.  Executive functions refer to those 
abilities that enable individuals to effectively engage in goal-directed or purposeful behaviors.  
These abilities, attributed to the frontal lobes of the brain, include impulse control, strategic 
planning, flexibility of thought and action, set maintenance, and self-regulation of attention, 
behavior, and emotions (Kolb & Whishaw, 1996).  Clinical and empirical reports of adults with 
frontal lobe damage indicate deficits in response inhibition, and organization and planning 
(especially in situations requiring novel problem-solving).  A change in the individual's 
personality affecting their socialization is also often observed.  These changes can be categorized 
as Pseudodepression, reflected by "apathy and indifference, reduced sexual interest, loss of 
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initiative, little overt emotion, and little to no verbal output" or Pseudopsychopathy, exemplified 
by "immature behavior, lack of tact and restraint, course language, promiscuous sexual behavior, 
increased motor activity, and general lack of social graces" (Kolb & Whishaw, 1996, p. 324).   
The study of executive functions from a developmental perspective is relatively new 
(Dennis, 1991).  It was once thought that executive functions were absent in pre-adolescent 
children.  This faulty conclusion was based on the results of research utilizing adult measures of 
executive functions with children without brain injuries.  Because they performed poorly on such 
measures, researchers concluded that executive functions did not develop until adolescence 
(Dennis, 1991).  However, more recently researchers have concluded that some aspects of 
executive functions appear as early as infancy (Diamond & Goldman-Rakic, 1985). 
Due to the similarities between individuals with frontal lobe dysfunction and children 
with autism, deficits or perhaps delays in executive functions have been proposed as the possible 
underlying neurocognitive dysfunction among children with AD (Harris, 1993; Hughes & 
Russell, 1993; Ozonoff & McEvoy, 1994).  Like patients with frontal lobe damage, children with 
AD tend to be rigid and inflexible in their cognitive style and behavior.  They are often 
perseverative, impulsive and become narrowly focused on details (Damasio & Maurer, 1978; 
Ozonoff, Pennington, & Rogers, 1991). 
One of the most commonly used measures of executive functioning in studies of AD is 
the Wisconsin Card Storing Test (WCST) (Heaton, 1981; Heaton, Chelune, Talley, Kay, & 
Curtiss, 1993).  The WCST requires problem-solving ability, cognitive flexibility, and inhibition.  
Thus, a tendency toward perseveration and impulsivity results in poor performance on the 
WCST.  Research utilizing the WCST on individuals with HFA consistently show that they 
perform significantly less well than their IQ- and age-matched peers (Goldstein, Johnson, & 
Minshew, 2001; Minshew, Meyer, & Goldstein, 2002; Ozonoff & McEvoy, 1994; Ozonoff, 
  
 
24 
Pennington, & Rogers, 1991; Prior & Hoffman, 1990; Rumsey, 1985; Shu, Lung, Tien, & Chen, 
2001).  Furthermore, results of a longitudinal study of children with HFA indicated that they 
showed significantly less improvement on the WCST after a three year period.  In this study, 
children with HFA (n=20) were compared with an IQ- and age-matched control group of children 
with other neurodevelopmental disorders such as learning disabilities and attention-
deficit/hyperactivity disorder (n=23) on the WCST and the Tower of Hanoi (TOH) (Borys, Spitz, 
& Dorans, 1982) at two times three year years apart.  Like the WCST, the TOH requires 
executive functions like planning and problem solving. The group of children with nonautistic 
neurodevelopmental disorders performed significantly better than the HFA group and also 
showed significant improvement after three years on both the WCST and TOH (Ozonoff & 
McEvoy, 1994). 
In contrast to consistent evidence of impaired performance on the WCST among 
individuals with HFA, measures of inhibition and working memory, also considered to be 
executive functions, have failed to differentiate HFA and normally developing children (Ozonoff  
& Strayer, 2001; Ozonoff, Strayer, McMahon, & Filloux, 1994).  In summary, research indicates 
that HFA is characterized by impairment in some executive functions (cognitive flexibility, 
problem-solving, and planning) but not others (inhibition and working memory). 
1.9 Cognitive Features Associated with Asperger’s Disorder 
 With regard to the cognitive abilities of individuals with AspD, most research has 
focused on comparing groups of children with AspD with groups of children with HFA.  I will 
review these studies in a later section.  In this next section I will review the studies that compare 
children with AspD with established norms on psychometric testing or with normally developing 
children.      
 Two studies report results of intelligence testing on children with AspD.  Each study 
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utilized different criteria to diagnose AspD, making results across studies difficult to interpret.  
However, neither study reported significant differences between verbal and performance IQ 
scores.  The most recent study (Barnhill, Hagiwara, Miles, & Simpson, 2000) included an 
analysis of Wechsler IQ scores of 37 children diagnosed with AspD by a physician, psychologist, 
or psychiatrist according to DSM-IV criteria.  No other information regarding the criteria used 
for diagnosis was provided.  Given the fact that 16.22% and 18.95% of the participants scored in 
the Borderline or Intellectually Deficient range on the Verbal Scale and Performance Scale 
respectively and the lowest FSIQ was 66, which falls in the Intellectual Deficient range, 
inconsistent with a diagnosis of AspD, accuracy of the diagnoses is questionable.  Results on the 
WISC-III (Wechsler, 1991) showed no significant difference between the mean VIQ (M = 99.32) 
and PIQ (M = 96.72), although they note that 64% scored higher on VIQ, whereas 33% scored 
higher on PIQ (no mention is made if these reported VIQ-PIQ discrepancies were clinically 
significant).  The remaining one participant obtained identical scores on the Performance and 
Verbal scales.  With regard to subtest profiles, the researchers reported that the lowest mean 
subscale score was on Coding (M = 7.0) and the highest mean subscale score was on Block 
Design (M = 11.03).  This is consistent with previous research on the intellectual profiles of 
individuals with HFA. 
 Bowler (1992) also investigated the intellectual abilities of individuals with AspD.  
However, Bowler utilized Wing’s (1981) criteria for AspD and studied young adults with AspD 
(n = 15, mean age = 26.67).  Wing’s criteria for AspD include 1) isolated behavior; and 2) 
impaired social interaction; and 3) one of odd speech, impaired nonverbal communication, or 
bizarre preoccupations, and 4) onset prior to age six.  Because some of the participants likely 
evidenced odd speech, some would likely have met DSM-IV criteria for HFA.  All participants 
were administered the WAIS and results indicated little difference between the mean VIQ (M = 
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87.2) and PIQ (M = 88.13).  With regard to subtest patterns, the lowest average subtest score was 
on Comprehension (6.0) and the highest was on Block Design (10.13).  Overall, although results 
should be interpreted cautiously due to the diversity of diagnostic criteria used, these results 
suggest that individuals with AspD are similar to individuals with HFA in that relative 
superiority in verbal or performance IQ is not consistently present. 
 With regard to academic skills, review of the literature revealed only one recent 
empirical study (Griswold, Barnhill, Myles, Hagiwara, & Simpson, 2002).  Academic skills of 21 
children, ranging in age from 6 to 16 years, who had been diagnosed with AspD according to 
DSM-IV guidelines, were assessed using the Wechsler Individual Achievement Test 
(Psychological Corp., 1992).  Results indicated a significant difference between the highest mean 
scores, which reflected basic reading skills and oral expression skills, and the lowest mean 
scores, which reflected basic math skills and listening comprehension.  However, these results 
should be interpreted cautiously as the accuracy of the diagnosis is questionable when 
considering that the reported range of Full Scale IQ scores was 66 to 144 (M=100.14, SD = 
26.06) implying that at least one participant had a FSIQ less than 70. 
 Language and social skills in children with AspD in comparison to normally developing 
peers was investigated by one set of researchers (Koning & Magill-Evans, 2001).  Twenty-one 
boys aged 12-15 years who met DSM-IV criteria for AspD were compared to twenty-one 
normally developing peers matched for age and scores on the Vocabulary subtest of the WISC-
III.  Groups were compared on three different measures of social skills and one measure of 
language.  Social skills were measured with the Child and Adolescent Social Perception Measure 
(Magill-Evans, Koning, Cameron-Sadava, & Manyk, 1995), the Social Skills Rating System 
(SSRS) (Gresham & Elliot, 1990), and the Social Competence Scale of the Child Behavior 
Checklist (CBCL) (Achenbach, 1991).  The Clinical Evaluation of Language Fundamentals – 
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Revised (CELF-R) (Semel, Wiig, & Secord, 1987) was administered to measure expressive and 
receptive language abilities.  As might be expected, the AspD group scored significantly below 
the control group on all three measures of social skills.  In the area of language, significant 
differences on receptive but not expressive language scores were reported, with the AspD group 
scoring lower.  However, it is difficult to interpret the language scores for several reasons.  First, 
general intelligence, which is correlated with language skills, was not precisely measured; it is 
possible that the AspD group would have differed significantly from the control group in general 
intelligence.  Second, the control group scored significantly higher in receptive language than 
expressive language, thus confounding the comparison with the AspD group.  Furthermore, 
whereas the AspD group scored below average on the measures of social skills, mean scores on 
the language measure were in the low average to average range (Koning & Magill-Evans, 2001). 
 In another study, real-life problem-solving among a group of 15 adolescent and young 
adult participants meeting DSM-IV criteria for AspD was compared to real-life problem-solving 
among an age-matched control group (Channon, et al., 2001).  The groups were also matched 
according to performance on a test of nonverbal mental ability (Raven’s Standard Progressive 
Matrices) (Raven, Court, & Raven, 1996) and two subtests each of the receptive and expressive 
language scales of the CELF-R (Klein, Constable, Goulandis, Stackhouse, & Tarplee, 1994).  
Real-life problem solving was measured with a shortened version of the Predicaments problem-
solving task (Channon & Crawford, 1999).  This task requires participants to generate possible 
solutions to a series of typical everyday problems (e.g., noisy neighbors) and was developed to 
assess executive functions, specifically problem-solving, among patients with frontal lobe 
lesions.  Participants’ responses were judged according to their social appropriateness and 
effectiveness.  Although the AspD group did not differ from the control in the number of 
possible solutions generated, the social appropriateness and effectiveness of the solutions was 
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significantly below that of the control group.  These results suggest that individuals with AspD 
may have delays in or impairment of their executive functioning abilities, as is consistently 
reported for individuals with HFA (Channon, Charman, Heap, Crawford, & Rios, 2001). 
 A few researchers have investigated psychosocial variables like personality (Soderstrom, 
Rastam, & Gillberg, 2002) and depression (Barnhill, 2001) among individuals with AspD.  
Soderstrom and colleagues (2002) assessed the personality of 31 adults ranging in age from 17 to 
53 years who had been diagnosed with AspD according to Gillberg’s (1989) criteria.  These 
criteria include (1) impairment in reciprocal social interaction, and (2) an all-absorbing, 
circumscribed interest, and (3) insistence on routines and sameness, and (4) speech and language 
problems, and (5) non-verbal communication problems.  It is worth noting that Gillberg’s criteria 
differentiates AspD from HFA according to the presence of an all-absorbing interest in the 
former and lack thereof in the latter.  Furthermore, because the diagnostic criteria included 
speech and language problems as well as nonverbal communication problems, it can be assumed 
that the participants in this study would have been diagnosed with HFA rather than AspD if 
DSM-IV criteria had been used.  The Temperament and Character Inventory (TCI) (Cloninger, 
Przybeck, Svrakic, & Wetzel, 1994) was used as a measure of personality.  The TCI is a self-
report personality inventory that measures eight temperament types including antisocial, 
histrionic, passive-aggressive, explosive, obsessional schizoid, passive-dependent, and 
cyclothymic.  Results revealed that a greater proportion of the AspD group than expected was 
classified as obsessional (39% of the sample), explosive (16% of the sample), or passive-
dependent (19% of the sample).  The authors concluded that individuals with AspD have an 
increased risk of personality problems or disorders, especially obsessional, passive, and 
explosive types.  However, as noted previously, given the diagnostic criteria used to determine 
AspD, these results may be as or more applicable to HFA. 
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 Barnhill (2001) assessed depressive symptoms in 33 adolescents ranging in age from 12 
to 17 years who had been diagnosed with AspD according to DSM-IV criteria.  Participants’ IQs 
ranged from 71 to 144, with a mean IQ of 99.  Twelve participants were receiving counseling or 
psychotherapy and 70 percent were being treated with antidepressants.  Scores on the Children’s 
Depression Inventory (CDI) (Kovacs, 1992) indicated that 18% of the sample (n=6) were 
experiencing more depressive symptoms than peers of the same gender and age in the CDI 
normative group.  However, these elevated scores fell within the mild range and no member of 
the sample scored in the statistically significant range.  The author concluded that medication and 
therapy/counseling were largely effective for this group of adolescents. 
 In summary, research investigating the cognitive and psychosocial functioning of 
individuals with AspD suggests no consistent VIQ-PIQ splits and a subtest profile on the 
Wechsler scale similar to that observed among individuals with HFA.  Below average social 
skills and problem-solving skills were reported.  In addition, individuals with AspD were 
reported to be at increased risk for depressive symptoms and a dysfunctional obsessional, 
explosive, or passive personality.   
1.10  Studies Directly Comparing HFA and AspD 
 To better understand the similarities and differences between HFA and AspD it is 
necessary to review the literature that directly compares individuals with these disorders.  Given 
the diversity of diagnostic criteria used to diagnose AspD, it is useful to categorize the studies 
into those conducted prior to the publication of DSM-IV, those that utilized strict DSM-IV 
criteria, and those that utilized a somewhat modified version of the DSM-IV criteria.  I will begin 
by reviewing the studies published prior to the DSM-IV.   
 Ozonoff, Rogers, & Pennington (1991) compared 13 children identified with HFA, 10 
children diagnosed with AspD, and 20 control participants matched according to Verbal IQ to the 
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AspD and HFA groups.  The participants with HFA and AspD were matched according to age 
and Full Scale IQ.  Participants ranged in age from 8 to 20 years, with a mean age of 12 years.  In 
this study, HFA was diagnosed using the criteria described in the DSM-III-R (American 
Psychiatric Association, 1987), and AspD was defined according to a modified version of the 
criteria set forth in the initial draft version of the ICD-10 (World Health Organization, 1989) and 
included (1) impairment in social interaction, (2) restricted, stereotyped, or repetitive interests, 
and (3) no general language retardation.  A modification was made to the third criteria in that it 
was applied only to the children’s present language functioning.  Therefore, a child with a history 
of language delays, but normal current language skills, would be included in the AspD group.   
 The three groups were compared on a number of measures assessing a variety of 
cognitive abilities, including intelligence as measured by the WISC-R or WAIS-R, executive 
functions as measured by the Tower of Hanoi and the Wisconsin Card Sort Test (WCST), verbal 
memory as measured by the Buschke Selective Reminding Test (Buschke, 1974), and spatial 
abilities as measured by the Children’s Embedded Figures Test (CEFT) (Witkin, Oltman, Raskin 
& Karp, 1971).  The AspD and HFA groups differed significantly on measures of verbal memory 
and verbal intellectual abilities with the AspD group performing significantly better in both 
respects.  Both the HFA and the AspD groups performed significantly worse on measures of 
executive abilities in comparison to matched controls, suggesting that executive dysfunction may 
be a core deficit among both groups of children.  
 Klin, Volkmar, Sparrow, Cicchetti, and Rourke (1995) compared 19 participants 
diagnosed with HFA and 21 participants identified with AspD on a large number of 
neuropsychological variables.  Groups were matched according to Full Scale IQ and age.  DSM-
IV criteria were used to diagnose HFA.  The criteria used to diagnose AspD were those identified 
in ICD-10 (World Health Organization, 1992) with two exceptions.  In addition to the criteria 
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outlined in ICD-10, the presence of delayed motor milestones or clumsiness and an "isolated, 
unusual, all-absorbing skill or activity” were considered necessary criteria for the diagnosis of 
AspD.  The measures used in the evaluations were not specified by the researchers except that 
gross motor skills, phonology, prosody, verbal output, social competence, and emotional 
competence were not assessed with standardized assessment tools, but rather were rated based on 
clinical observations as either assets or deficits.  Discriminate analysis identified eleven variables 
that discriminated the HFA from AspD.  In general, AspD subjects were more likely than HFA 
subjects to display deficits in a variety of nonverbal skills (e.g., fine and gross motor skills, 
visual-motor integration skills, visual-spatial perception, nonverbal concept formation, and visual 
memory).  In contrast the AspD subjects were less likely to demonstrate deficits in a variety of 
verbal skills (e.g., articulation, verbal output, auditory perception, vocabulary, and verbal 
memory).  Finally, both groups were equally as likely to demonstrate social and social-
communicative impairments (e.g., social/emotional competence, prosody, and verbal content 
during conversation).  The researchers concluded that HFA and AspD represented pervasive 
developmental disorders with different neuropsychological strengths and weaknesses, with HFA 
characterized by weaknesses in verbal abilities and AspD characterized by weaknesses in 
nonverbal abilities.  While these results do not replicate exactly those reported by Ozonoff and 
colleagues (1991), they are not entirely inconsistent either.  In both studies AspD was 
characterized by strengths on measures involving language.  While Ozonoff et al. did not find 
differences between groups in terms of nonverbal abilities (i.e. visual-spatial, visual-perceptual) 
this may have been due to differences in measures used as well as the differences in criteria used 
to define AspD.  Comparison of results between these studies with regard to executive abilities 
can not be done due to the absence of this cognitive function in the Klin et al. (1995) study.  
Perhaps if executive abilities had been included, both groups would have demonstrated deficits 
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in this area. 
 In contrast to the previous two studies, results reported by Szatmari, Tuff, Finlayson, and 
Bartolucci (1990) indicate few differences between AspD and HFA.  Twenty-six children 
identified with AspD, 17 children identified with HFA, and 36 children serving as the control 
group were compared on measures of intelligence, school achievement, auditory comprehension, 
verbal problem solving, facial recognition, visual-motor integration skills, executive function, 
and manual speed and dexterity.  Intelligence was measured with the WISC-R and WAIS-R 
(Wechsler, 1974, 1981), academic achievement with the WRAT-R (Jastak & Wilkinson, 1984), 
auditory comprehension and memory with the Children’s Token Test (Di Simoni, 1977), verbal 
problem solving with the Children’s Word Finding Test (Pajurkova, Orr, Rourke, & Finlayson, 
1976), facial recognition with the Benton Test of Facial Recognition (Benton, Hamsher, Varney, 
& Spreen, 1983), visual-motor integration skills with the Developmental Test of Visual Motor 
Integration (Beery, 1982), executive functions with the WCST (Heaton, 1981), and manual speed 
and dexterity with the Grooved Pegboard Test (Knights & Norwood, 1979).  Asperger's Disorder 
was defined according to the criteria set forth by Wing (1981), which includes "isolated 
behavior, impaired social interaction, odd speech, impaired nonverbal communication, or bizarre 
preoccupations, and onset prior to age six".  Despite the inclusion criteria of “odd speech”, no 
participants with AspD had received a prior diagnosis of AD and all were described as 
"diagnostic puzzles" by previous clinicians.  High-functioning autism was defined according the 
DSM-III (American Psychiatric Association, 1980) criteria. Outpatient controls were children 
presenting to the clinic with some type of social impairment.  They were diagnosed with a variety 
of disorders including attention deficit disorder, conduct disorder, and anxiety disorder.  The 
groups differed significantly in terms of their age, with the HFA group being older (average age 
= 22.9 years) in comparison to the AspD group and outpatient controls (14.3 years and 13.7 years 
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respectively). 
 Results indicated that the HFA and AspD groups differed very little from each other.  
Compared to the AspD and control groups, the HFA group performed significantly worse on a 
measure of conceptual verbal reasoning (the Similarities subtest of the WISC-R).  The HFA 
group performed significantly better than the AspD group on the measure of motor speed and 
dexterity with the nondominant hand.  The authors concluded that the differences between the 
HFA and AspD groups probably reflected "severity" with AspD being a less severe form of 
autism without mental retardation.  However, despite the relative lack of differences between 
groups, findings do lend some support to those reported by Ozonoff et al. (1991) and Klin et al. 
(1995).  Notably, superiority in fine motor skills among HFA subjects in comparison to AspD 
subjects was reported by Szatmari et al. (1990) and Klin et al. (1995).  In addition, both Szatmari 
et al. (1990) and Ozonoff et al. (1991) reported relative superiority in at least one measure 
requiring language abilities among the AspD subjects in comparison to the HFA subjects.  
 More recently researchers have utilized the DSM-IV criteria for diagnosing AspD and 
HFA. However, whereas some researchers applied the DSM-IV strictly, others interpreted the 
DSM-IV criteria more liberally and differentiated between AspD and HFA based on an absence 
of delayed and deviant language among children with AspD but not HFA.  Still others interpreted 
the DSM-IV criteria as differentiating AspD from HFA based on the absence of delayed 
language only in the former but not the latter.  Manjiviona & Prior (1999) used the absence of 
general language delays as the criteria to distinguish between individuals with HFA and 
individuals with AspD.  So, participants who met DSM-IV criteria of impaired social interactions 
and a pattern of restricted and stereotyped behavior, but had no history of delayed language were 
placed in the AspD group.  Participants who met DSM-IV criteria of impaired social interactions 
and a pattern of restricted and stereotyped behavior, but had a history of delayed language were 
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placed in the HFA group.  Thus, it is possible that at least some of the individuals in the AspD 
group evidenced “a communication impairment” by others’ standards (e.g. by engaging in one-
sided conversations on their specific topic of interest irregardless of nonverbal feedback from the 
partner in conversation or by a history of echolalia).  In fact, they noted that half of the 
individuals in their AspD group had been previously diagnosed with HFA and 80 percent of the 
individuals in the HFA group had been previously diagnosed with AspD.  After diagnosing HFA 
or AspD according to their interpretation of the DSM-IV, they compared 30 individuals with 
HFA and 26 with AspD on a variety of variables including intelligence as measured by the 
WISC-R (Wechsler, 1974) and WAIS-R (Wechsler, 1981), executive functioning as measured by 
the Tower of London test (Shallice, 1982) and the Controlled Oral Word Association test, verbal 
problem solving as measured by the Verbal Absurdities and Problem Situations subtests of the 
Stanford-Binet Intelligence Scale, 3
rd
 revision (SB-III-R) (Terman & Merrill, 1960), nonverbal 
problem solving as measured by the Picture Absurdities subtest of the SB-III-R, and visual-
spatial processing as measured by the Rey-Osterrieth Complex Figure Design Copying Test 
(Osterrieth, 1944).  The children ranged in age from 6 to 17 years old, with a mean age of 10 
years for the AspD group and a mean age of 11 years for the HFA group.  With regard to 
intelligence, neither the AspD nor the HFA group displayed a significant VIQ-PIQ split.  In 
addition, although the HFA group consistently scored lower than the AspD group on VIQ, PIQ, 
FSIQ, and the factor scores (Verbal Comprehension, Perceptual Organization, and Freedom from 
Distractibility), the two groups did not significantly differ on any IQ or factor score.  It is worth 
noting, however, that the difference between the two groups on VIQ approached significance 
(p=.052).  With regard to executive functions and problem solving, results were somewhat 
inconsistent.  The HFA group scored significantly below the AspD group on the Problem 
Situations test and the Controlled Oral Word Association test, but not on the Tower of London or 
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the Picture Absurdities or Verbal Absurdities subtests.  The relatively poorer performance among 
the participants with HFA on the Problem Situations test and the Controlled Oral Word 
Association test could be explained by the fact that these two measures, in addition to requiring 
executive and problem-solving abilities, also require verbal reasoning.  However, Verbal 
Absurdities also requires some degree of verbal reasoning, and the groups did not differ on this 
measure.  In summary, the authors concluded that the data indicated little difference in the 
neurocognitive abilities of children diagnosed with AspD and children diagnosed with HFA.  
These results are consistent with those reported by Mayes & Calhoun (2001) discussed in a 
previous section of this document (see section 1.5).  Mayes and Calhoun also differentiated HFA 
from AspD on the basis of delayed language development in the former but not the latter.  They 
too concluded little difference between the two groups. 
 Kim, Szatmari, Bryson, Streiner, and Wilson (2000) compared symptoms of anxiety and 
depression among a group of 9- to14-year-old children who had been diagnosed either with HFA 
or AspD approximately 6 years earlier when they were 4 to 6 years old.  The children had been 
diagnosed using the same interpretation of the DSM-IV criteria made by Manjiviona & Prior 
(1999).  Parents of the children completed two questionnaires, the Ontario Child Health Study – 
Revised (OCHS-R) and a version of the Child Behavior Checklist (CBCL) devised by the 
researchers to measure symptoms associated with conduct disorder, oppositional disorder, 
ADHD, overanxious disorder, separation anxiety disorder, and depression.  Results indicated no 
significant differences between the AspD and HFA group.  However, both groups exhibited, per 
parental report, greater rates of anxiety and depressive symptoms than the normative group. 
 Other researchers utilized a history of delayed and deviant language to distinguish 
between AspD and HFA (Mahoney et al. 1998; Szatmari et al. 1995).  This strategy, discussed in 
an earlier section of this document (see section 1.5), was found to be reliable and useful.  
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Utilizing this approach, children with HFA were found to be more impaired in their socialization 
and communication skills than children with AspD.  In addition, the HFA group consistently 
scored lower than the AspD group on all language tests. 
 Ozonoff, South, and Miller (2000) strictly applied DSM-IV criteria to diagnose 23 
participants with HFA and 12 with AspD.  Participants ranged in age from 6 to 20 years and were 
compared on intelligence as measured by the WISC-III, language as measured by the Clinical 
Evaluation of Language Fundamentals – 3rd revision (CELF-III), executive functions as measured 
by the Tower of London (Shallice, 1982), and social skills as measured by the Social Skills 
Rating Scale (SSRS).  In addition, information regarding school placement was gathered from 
the parents.  Two cognitive tests differentiated the groups.  The AspD group scored significantly 
higher on two verbal tests, the Comprehension Subtest of the WISC-III and the Expressive Scale 
of the CELF-III suggesting relatively superiority in expressive language skills.  The groups did 
not differ on the measure of executive functions or any other cognitive measure.  The HFA group 
spent significantly more years in special education than the AspD.  It is also notable that the HFA 
group scored lower on all measures (although not significantly so) with the exception of the 
Picture Completion and Picture Arrangement subtests of the WISC-III.  
 Tonge, Brereton, Gray, and Einfeld (1999) compared psychopathology of 52 children 
diagnosed with AspD and 75 children diagnosed with HFA according to DSM-IV criteria.  They 
interpreted the DSM-IV criteria strictly, in the same way done by Ozonoff, South, and Miller 
(2000).  Intelligence test scores were gathered from review of the children’s charts and it was 
noted that a significantly higher number of the children with HFA scored in the Borderline range 
of general intelligence (49%) than children with AspD (27%).  In addition, the HFA group was 
significantly younger (mean age = 7.41 years) than the AspD group (mean age = 9.89).  
Psychopathology was measured with the Developmental Behaviour Checklist (DBC) (Einfeld & 
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Tonge, 1994; 1995).  The DBC is a 96-item checklist completed by parents and yields an overall 
composite score as well as scores on six subscales measuring disruptive behavior, anxiety, 
autistic/social relating problems, antisocial behavior, communication disturbance, and self-
absorption.  Results indicated that 65 percent of the children with HFA and 85 percent of the 
children with AspD displayed clinically significant levels of behavioral and emotional 
disturbance as evidenced by the overall composite score.  Furthermore, the AspD group scored 
significantly higher on four subscales of the DBC suggesting more severe disruptive and 
antisocial behavior, anxiety, and autistic/social relating difficulties. 
 Currently, HFA and AspD are recognized as separate and distinguishable disorders in the 
DSM-IV.  Although the difference between the two disorders, as outlined in the DSM-IV, centers 
on communication abilities, research suggests that the most reliable difference revolves around 
language.  Children with HFA have a history of delayed and/or deviant language whereas 
children with AspD do not.  Some researchers argue that this difference is not sufficient to 
warrant separate diagnostic labels.  After all, HFA (Autism without mental retardation) and 
Autism are not recognized in the DSM-IV as different disorders.  Rather, the DSM-IV simply 
notes that some children with Autism have typical intellectual development and some do not.  
Volkmar and Klin (2000) noted that in order to establish AD and AspD as truly different 
conditions, individuals with these disorders should differ in “important ways other than those 
incorporated in the definition” (p. 46).  Thus, if differences exist between HFA and AspD that 
are unrelated to language development, then the validity for separate diagnostic labels would be 
supported.  These differences might be in regard to outcome, etiology (e.g., family patterns or 
biological correlates), treatment, or neuropsychological profiles (Volkmar & Klin, 2000).   
 Relatively few studies have been published that reported the use of DSM-IV criteria to 
diagnosis AspD and HFA; and the interpretation of the criteria across these studies is not 
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consistent.  In addition, researchers studied different variables and used different measures, again 
making comparisons across studies difficult.  Despite these difficulties, comparisons between 
these two groups reveal some evidence that children with AspD exhibit better verbal skills than 
children with HFA, which is to be expected given the diagnostic criteria used to distinguish the 
two groups.   As such, this finding does not offer valid support for the distinction between the 
two disorders.  There is some evidence that children with AspD display more disruptive and 
antisocial behaviors.  Because this difference cannot be explained by normal language 
development among children with AspD, if these results are replicated, then they would offer 
support for the validity of the diagnostic category of AspD.   In general, review of the literature 
suggests few other differences, with no consistent differences reported in executive functions or 
levels of depression. 
 1.11  The Present Study   
 The research literature does not currently offer conclusive evidence for a valid and useful 
distinction between AspD and HFA.  A valid and useful distinction should be one that avoids 
circularity.  That is, these two conditions should be distinguishable on variables other than those 
included in the diagnostic criteria in the DSM-IV.  As such, they should be unrelated to language 
abilities.  
 The goal of the present study was to examine a broad range of functioning areas in 
children with HFA and AspD in order to provide additional information regarding the validity of 
AspD and HFA as separate diagnostic categories.  Diagnostic differentiation between AspD and 
HFA was based on the interpretation of the DSM-IV criteria identical to that used by Szatmari et 
al. (1995) and Mahoney et al. (1998).  Evidence suggests that this interpretation of the DSM-IV 
criteria, which focuses on a history of delayed or deviant language in children with HFA but not 
AspD, is the most reliable; yet only two published studies have compared children on this basis.  
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To best address the purpose of this research, children with AspD and HFA were compared on 
their intellectual abilities, verbal and nonverbal abilities, executive functions, social skills, 
adaptive functioning, and emotional and behavioral problems.   Based on the research literature I 
expected the following hypotheses regarding cognitive functioning to be supported: 
1) Children with HFA will score significantly lower than children with AspD on verbal 
measures. 
2) Children with AspD will score significantly lower than children with HFA on 
nonverbal measures. 
3) Children in both groups will score significantly lower than a normative sample on 
executive functions. 
 Based on the research literature I expected the following hypotheses regarding adaptive 
and psychosocial functioning to be supported: 
4) Children in both groups will score significantly lower than a normative sample on 
social skills. 
5) Children in both groups will score significantly lower than a normative sample on 
adaptive functioning. 
6) Children with AspD will show greater behavioral and emotional problems than 
children with HFA. 
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CHAPTER 2: METHOD 
2.1 Participants 
 This study was designed to be archival in nature; thus data from a previous study 
examining the cognitive and emotional/behavioral functioning of children with pervasive 
developmental disorders were examined retrospectively.  All data were collected at Fraser Child 
and Family Center (FCFC), a nonprofit mental health agency in Minneapolis, Minnesota.  
Children with AspD or HFA between the ages of 7 and 16 years were recruited via an 
announcement published in the newsletter of an autism organization in Minnesota.  The 
announcement stated that children with AspD or HFA were needed to complete a psychological 
evaluation for research purposes.  Thirty-two parents volunteered their children to participate.   
 In order to confirm a diagnosis of either HFA or AspD, parents were interviewed about 
symptoms related to the DSM-IV criteria for AD and AspD.  A list of questions designed to 
address symptoms specific to DSM-IV criteria was used in this regard (see Appendix A).  
Because a history of delayed and deviant language was important in distinguishing between HFA 
and AspD, parents were specifically queried regarding their child’s language development.  In 
this regard, parents were asked the following questions:  (1) At what age did your child speak 
his/her first words?  (2) At what age did your child begin to speak in sentences?  (3) Was early 
speech echolalic or unusual in any way?  (4) Was early speech idiosyncratic or repetitive (did he 
or she repeat nursery rhymes or lines from TV?)  (5) Was early speech communicative?  At what 
age did your child begin to use language to communicate his or her wants and needs?  (6) Has 
your child ever received speech/language services?  As all children had previously been 
diagnosed with either AspD or HFA, after a structured parental interview and review of medical 
and school records supplied by the parent, either diagnosis was confirmed appropriate in all 
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cases. 
 Two children, each diagnosed with HFA, were very distressed by the testing situation 
and thus did not complete the test battery.  In both cases it was determined that the children’s 
emotional state interfered with their performance on tests that were completed, and thus these 
partial data sets were not included in the present study.  Therefore, 30 children comprised the 
sample.   
2.2 Measures 
 Tests designed to assess verbal and nonverbal intelligence, receptive language, visual-
spatial analysis, executive functions, adaptive functioning, social skills, and emotional and 
behavioral problems were administered.  The testing protocol was established with two main 
criteria in mind.  First, tests were chosen to sample a broad range of functioning areas.  Second, 
the testing protocol was designed so it could be completed in one testing session.  Only measures 
relevant to the present study are presented here.    
 2.2.1 Parental Interviews and Rating Scales.  Parents were interviewed using the 
Structured Interview for Diagnostic Assessment of Children (SIDAC) in order to assess for 
symptoms related to major depression, dysthymic disorder, attention-deficit/hyperactivity 
disorders (ADHD), conduct disorder (CD), and oppositional defiant disorder (ODD).  The 
SIDAC is a modified and updated version of the Kiddie-Schedule for Affective Disorders and 
Schizophrenia (K-SADS) (Puig-Antich & Chambers, 1978).  The purpose of the SIDAC is to 
identify children with major affective or behavioral disorders according to DSM-IV criteria.  
Based on information gained from the SIDAC, the number of children in the present study who 
met diagnostic criteria for depression, dysthymia, ADHD, CD, or ODD was calculated.  Because 
one purpose of the present research was to compare children with AspD and HFA on their 
behavioral and emotional functioning, participants were not excluded if they were experiencing 
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symptoms related to a psychological disorder.  In addition to their children’s behavioral and 
affective state, parents were also queried regarding whether their children had or were receiving 
special education services, whether they had ever been diagnosed with another disorder, and 
whether they were currently taking any medication(s).   
 Parents completed two rating scales to assess social skills and adaptive functioning.  The 
Social Skills Rating System (SSRS) (Gresham & Elliot, 1990) was used as a measure of social 
skills.  This parent questionnaire is composed of 40 items across 4 social skills domains 
(cooperation, assertion, responsibility, and self-control) and 3problem behavior domains 
(externalizing, internalizing, and hyperactivity).  Raters are asked to indicate the perceived 
frequency of social behaviors or problem behaviors on a 3-point scale ranging from 0 to 2, with a 
0 meaning the behavior never occurs, a 1 meaning the behavior sometimes occurs and a 2 
meaning the behavior occurs very often.  Items within the cooperation subscale ask about 
behaviors such as helping others, sharing materials, and complying with rules and directions.  
Items within the assertion subscale assess for such behaviors as asking others for information, 
introducing oneself, and responding appropriately to the actions of others.  Items within the 
responsibility subscale assess for behaviors that demonstrate ability to communicate with adults 
and regard for property or work.  Lastly, items within the self-control subscale assess for 
behaviors that emerge in conflict situations, such as responding appropriately to teasing and 
compromising.  An overall Social Skills standard score (M = 100; SD = 15) based on ratings 
across all four subscales is calculated.  In addition, behavior level descriptors (fewer, average, 
more) for each subscale are derived from normative data.  With regard to the Problem Behaviors 
scale, behaviors such as verbal or physical aggression toward others, poor control of temper, 
impulsive behaviors, anxiety, and sadness are rated with regard to their frequency.  Behavior 
level descriptors (fewer, average, more) are based on ratings of each subscale and an overall 
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Problem Behaviors standard score (M = 100; SD = 15) is calculated based on ratings across the 
Problem Behaviors subscales.   
 The SSRS was standardized on a national sample of 1,027 parents’ ratings of their 
children.  Parents rated children in preschool (ages 3 to 5), elementary school (kindergarten 
through 6
th
 grade), and secondary school (grades 7 through 12).  Mothers made 81 percent of the 
ratings, fathers made 15 percent, and guardians or other caregivers made the remaining ratings.  
With regard to the ethnic and racial composition of the standardization sample, 82 percent were 
White, 11 percent were Black, 6 percent were Hispanic, and the remaining 2 percent represented 
other ethnic/racial groups.  Only 9.5 percent of the sample had not completed at least high 
school, 40.6 percent were high school graduates, and the remaining 42.6 percent had completed 
at least one year of college or technical school.  Overall, the sample had a slightly higher 
proportion of individuals who were White than in the U.S. population and also were more 
educated than the U.S. population (Gresham & Elliot, 1990). 
 Adaptive functioning was assessed using the Normative Adaptive Behavior Checklist 
(NABC) (Adams, 1985).  The NABC samples 120 behaviors across 6 skills categories:  self-help 
skills, home living skills, independent living skills, social skills, sensory and motor skills, and 
language concepts and academic skills.  Parents are asked to respond “yes” or “no” to statements 
describing a specific behavior (e.g. “selects appropriate clothes for occasion”).  Comparison of 
ratings with normative data generates performance rankings (low, low average, average, high 
average, high) for each skill category.  An overall adaptive functioning standard score (M = 100; 
SD = 15) is derived by summing ratings across all skill categories.  The standardization sample 
for the NABC consisted of 6130 children from across the U.S. ranging in age from 1 to 21 years.  
Eighty-five percent of the sample was White, 6.3 percent were Black, and 8.4 percent 
represented other ethnic/racial groups.    
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 2.2.2 Neuropsychological Test Battery.  The Wechsler Intelligence Scale for Children – 
3
rd
 Edition (WISC-III) (Wechsler, 1991) was administered to assess intellectual abilities.  The 
WISC-III consists of 10 core subtests, half of which measure verbal intellectual abilities and half 
of which measure nonverbal intellectual abilities.  The WISC-III generates three IQ scores, a 
verbal IQ (VIQ), performance IQ (PIQ), and full scale IQ (FSIQ) in addition to three factor 
scores reflecting verbal comprehension (VC), perceptual organization (PO), and freedom from 
distractibility (FFD).  The WISC-III was standardized on 2,200 children ranging in age from 6 to 
16 years.  The standardization sample represented the United States population with regards to 
age, gender, race/ethnicity, geographic region and parent education according to 1988 U.S. 
Bureau of Census data.     
 Because the verbal subtests of the WISC-III place demands on expressive language, an 
additional measure of receptive language was included in the test protocol.  The Concepts and 
Directions subtest of the Clinical Evaluation of Language Fundamentals – 3rd edition (CELF-III) 
(Semel, Wiig, & Secord, 1995) was used to assess receptive language.  During this test the child 
is shown a series of cards picturing a variety of shapes (triangles, circles, and squares) of a 
variety of sizes (little and big) in either black or white.  While looking at each card, the child is 
asked to follow a direction.  The directions range from simple (“point to all the squares except 
the little ones”) to complex (“point to the big circle and the black triangle, but not the big or little 
squares”).  Performance yields a subscale score (M = 10; SD = 3).  The CELF-III was 
standardized on a sample of 2450 children, with 200 children at each year of age from 6 to 16 
and 50 children at each year of age from 17 to 21.  The sample was stratified to represent the 
United States population with regard to age, gender, race/ethnicity, geographic region, and parent 
education. 
 Because the nonverbal tests of the WISC-III have either a motor and/or a timed 
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component, the Test of Nonverbal Intelligence – 2nd edition (TONI-2) (Brown, Sherbenou & 
Johnsen, 1990) was utilized as an additional measure of nonverbal intelligence.  The TONI-2 is 
not timed and does not require motor skills.  Performance yields a standard score (M = 100; SD = 
15).  The TONI-2 consists of a series of nonverbal problems ranging from simple to complex.  
For each problem, children view a visual pattern and must determine, from a set of choices, the 
next sequence in the pattern.    
 The Tower of Hanoi (TOH) and the Wisconsin Card Sorting Test (WCST) were 
administered to assess executive functions.  The TOH requires planning and inhibition of 
response and has been found to be sensitive to executive dysfunction attributable to frontal lobe 
damage (Goal & Grafman, 1995; Glosser & Goodglass, 1990).  In addition, impaired 
performance on the TOH has been found in children diagnosed with attention 
deficit/hyperactivity disorder (Pennington, Groisser, & Wesh, 1993), children with early-treated 
phenylketonuria (Welsh, Pennington, Ozonoff, McCabe, & Rouse, 1990), and children with HFA 
(Ozonoff, Pennington, & Rogers, 1991).  The TOH consists of two flat boards on which three 
vertical wooden pegs are spaced equidistantly.  Each board is equipped with three or four rings, 
each of a different color and size.  Each problem requires participants to view the configuration 
of rings on the examiner’s board and then to reconfigure their board to match.  Problems used in 
the present study were those described by Welsh (1991).  There were 6 three-ring problems and 3 
four-ring problems.  Each problem is successively more difficult than the last and difficulty is 
manipulated by altering the start state of the test-takers rings.  For each problem there is an 
optimal solution requiring a minimum of moves ranging from two (for the simplest problem) to 
15 (for the most difficult problem).  Each problem is repeated until the test-taker completes the 
problem in the minimum number of moves in two successive trials.  When reconfiguring their 
rings to match that of the examiner’s the following rules must be followed:  (a) only one ring 
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may be moved at a time; (b) a ring may not be placed on the table or held in the hand while 
another ring is being moved; and (c) a larger ring may not be placed on top of a smaller ring.   
Scoring and normative data for the TOH were developed by Borys, Spitz, and Dorans (1982).  A 
planning efficiency score is calculated by assigning points based on the number of trials required 
to achieve two successive optimal solutions (e.g., solution in the minimum number of moves 
possible).  Six points are assigned for optimal solutions on trials 1 and 2, 5 points for optimal 
solutions on trials 2 and 3, etc. For the purposes of this project, the planning efficiency score will 
be converted to a standard score (M = 100; SD = 15) utilizing norms established by Borys et al. 
(1982).  The normative sample was drawn from a public school and consisted of 48 children in 
grades kindergarten, first, 2
nd
, or 4
th
 grades deemed by their teachers to be of average 
intelligence.  There were no 3
rd
 grade children in the sample.  There were approximately equal 
numbers of male and female children. 
 The WCST (Heaton, Chelune, Talley, Kay, & Curtiss, 1993) was also administered.  The 
WCST requires problem-solving ability, cognitive flexibility, and inhibition.  Thus, a tendency 
toward perseveration and impulsivity results in poor performance on the WCST. As noted 
previously, the WCST is one of the most commonly used measures of executive functioning in 
research on children with HFA.  This previous research has consistently shown that they 
perform significantly less well than their IQ- and age-matched peers (Goldstein, Johnson, & 
Minshew, 2001; Minshew, Meyer, & Goldstein, 2002; Ozonoff & McEvoy, 1994; Prior & 
Hoffman, 1990; Rumsey, 1985; Shu, Lung, Tien, & Chen, 2001).  A number of scores are 
derived from performance on the WCST.  The present study will utilize two scores most 
consistently used in previous research:  number of perseverations and failure to maintain set.  
Standard scores (M = 100; SD = 15) are derived from the normative data in both instances.  The 
normative sample for the WCST included 453 children and adolescents ranging in age from 6.5 
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to 18 years.  All were enrolled in public schools in an urban area in the southeastern United 
States.  Approximately half (52%) of the sample was female.  Approximately 87 percent were 
White, 11 percent were Black, and 2 percent belonged to other racial/ethnic groups 
(race/ethnicity data were not collected on 16 percent of the sample) (Heaton et al. 1993). 
2.3 Procedure 
  Prior to recruitment of the participants, the project and its procedures were reviewed and 
approved by the director of the Pediatric Neuropsychology Clinic at FCFC, the data collection 
site.  Procedures followed the APA ethical guidelines for research and clinical practice.  
Approval of analysis of these data was provided by Drexel University’s Institutional Review 
Board.   
 After consent/assent, children completed a neuropsychological test battery lasting 
approximately 2 ½ to 3 hours.  All assessments occurred in a testing room at FCFC under 
optimal testing conditions.  Tests were administered in the same order for all participants.  For 
order of test administration, see Table 2.  Participants were granted breaks whenever they 
requested one or whenever it appeared they were becoming frustrated or tired, or their 
concentration was less than desirable.   
 The parent accompanying the child was asked to complete a number of questionnaires 
and was also interviewed to assess for other psychological disorders such as depression and 
anxiety and to confirm the child’s diagnosis.  Furthermore, parents were asked to bring records 
of previous assessments and school records.  This information was reviewed to aid in 
confirmation of the child’s diagnosis.  The author of this study administered the test battery to 
the children and also conducted the interviews with the parents.  Upon completion of the 
assessment, results were reviewed with the parents and they were later provided with a written 
summary of the results.  These feedback sessions and written reports were provided by the 
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author of this paper under the supervision of a licensed psychologist specializing in pediatric 
neuropsychology.     
2.4 Domain Scores 
 All domain scores were calculated as standard scores (M = 100, SD = 15) for purposes 
of statistical analyses and interpretation.  The tests composing each domain score are listed in 
Table 3. The verbal domain score was derived by averaging the scaled scores on the subtests 
comprising the VC factor of the WISC-III and the scaled score on the Concepts and Directions 
Subtest of the CELF-III.  The nonverbal domain score was derived by averaging the PO factor 
score from the WISC-III and the TONI-2 standard score.  The executive functioning domain 
score was derived by averaging the TOH planning efficiency score, the WCST number of 
perseveration errors standard score, and the WCST number of failures to maintain set standard 
score.  This method of composing an executive functioning domain score is consistent with the 
method used by Ozonoff, Pennington, and Rogers (1991) to measure executive functioning 
among a group of children with HFA also using the TOH and WCST. 
2.5 Statistical Analyses 
 SPSS 11.0 was used for data analyses.  Descriptive analyses were conducted to test 
assumptions of normality and address outliers and problems with distribution if necessary.  For 
all analyses, a p-level of .05 was used.  Although a Type I error is of concern given the number of 
t-tests proposed, a Bonferroni correction was not used given the small sample size and resulting 
low power, thus increasing the possibility of a Type II error.  In fact, assuming an alpha level of 
.05 and the given sample size, power analysis of the proposed study indicates a power level of 
.25.  Utilizing a Bonferroni correction would only serve to further reduce power and increase the 
probability of a Type II error.   
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   2.5.1 Descriptive Statistics. The following descriptive statistics were conducted for the 
purposes of sample description: 
(1) Mean and standard deviation age and FSIQ were computed for each group.  In addition, 
independent samples t-tests were run to determine any group differences with regard to 
age and FSIQ 
(2) The percentage of each group currently receiving special education services as well as 
the percentage of each group being treated pharmaceutically for emotional or behavioral 
problems was computed. 
 2.5.2 Hypothesis Testing.  Hypothesis #1:  Children with HFA will score significantly 
lower than children with AspD on verbal measures.  This hypothesis was tested with an 
independent samples t-test comparing the two groups on the verbal domain score. 
 Hypothesis #2: Children with AspD will score significantly lower than children with 
HFA on nonverbal measures.  This hypothesis was tested with an independent samples t-test 
comparing the two groups on the nonverbal domain score. 
 Hypothesis #3:  Children in both groups will score significantly lower than a normative 
sample on executive functions.  This hypothesis was tested by comparing each diagnostic group 
to the normative sample with a one-sample t-test. 
 Hypothesis #4:  Children in both groups will score significantly lower than a normative 
sample on social skills.  This hypothesis was tested by comparing the average SSRS standard 
score of each diagnostic group to the normative sample with a one-sample t-test. 
 Hypothesis #5:  Children in both groups will score significantly lower than a normative 
sample on adaptive functioning.  This hypothesis was tested by comparing the average NABC 
standard score of each diagnostic group to the normative sample with a one-sample t-test. 
 Hypothesis #6: Children with AspD will show greater behavioral and emotional 
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problems than children with HFA.  To test this hypothesis group means of the Problem 
Behaviors Scale of the SSRS was compared using an independent samples t-test.  Furthermore, a 
qualitative analysis of information gained from the parental interview regarding symptoms 
related to depression, dysthymia, ODD, CD, and ADHD was also used to address this hypothesis.  
The percentage of children in each group who met DSM-IV criteria for these disorders was 
reported and differences between groups were analyzed using a Chi-Square. 
CHAPTER 3: RESULTS 
3.1 Description of the Sample 
 Children in the HFA group ranged in age from 7.5 to 13.9 years (M = 11.16, SD = 2.44).  
Included in this group were 15 boys and 2 girls.  Eight (47.1%) were receiving medication for 
treatment of emotional or behavioral problems at the time of the assessment and 13 (76.5%) were 
receiving special education services.  Full scale IQ scores ranged from 72 to 132 (M = 99.82, SD 
= 19.97).  Means and standard deviations for each diagnostic group on the SSRS Social Skills 
standard score, SSRS Problem Behaviors standard score, NABC standard scores, and domain 
standard scores can be seen in Table 4.  Information regarding the distribution of ability levels 
can be seen in Table 5.    
 Children in the AspD ranged in age from 8.17 to 16.08 years (M = 11.03, SD = 2.71).  
Included in this group were 10 boys and 3 girls.  Seven (53.8%) were receiving medication for 
treatment of emotional or behavioral problems and 10 (76.9%) were receiving special education 
services.  Full scale IQ scores among the children with AspD ranged from 73 to 129 (M = 
108.54, SD = 19.24). 
 The HFA and AspD groups did not differ significantly in age, t(28) = .14, p = .89.  The 
ratio of boys to girls was similar for both the HFA and the AspD groups.  There was no 
significant difference between the two groups with regard to use of medication, χ2(1, N = 30) = 
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.14, p = .713, or receipt of special education services, χ2(1, N = 30) = .001, p = .977.  Just over 
three quarters of each diagnostic group were receiving special education services at the time of 
the assessment and about half of each group was receiving medication for treatment of emotional 
or behavioral problems at the time of the assessment.  Although the mean Full Scale IQ for the 
HFA group fell 8 points lower that the mean Full Scale IQ of the AspD group, this difference 
was not statistically significant, t(28) = -1.20, p = .239.    
3.2  Intellectual Profile Associated with HFA.   
 Of the 17 children diagnosed with HFA, 8 evidenced a higher Performance than Verbal 
IQ.  The other nine children in the HFA group evidenced a higher Verbal than Performance IQ.  
Among those with a higher VIQ, the VIQ/PIQ splits ranged from 4 to 25 points with a mean 
VIQ/PIQ split of 14.00 points.  In six of the nine cases the VIQ/PIQ split was significant.  
Among those with a higher PIQ, the splits ranged from 8 to 27 points with a mean PIQ/VIQ split 
of 16.38 points.  In six of the eight cases, the PIQ/VIQ split was significant.  Thus, in total, 
approximately 71% of the children diagnosed with HFA had significant VIQ/PIQ splits.  This is 
a greater number than expected, as only about 41% of the WISC-III standardization sample 
displayed significant VIQ/PIQ splits.  
 The Performance subtest with the highest mean score was Block Design (M = 12.76, SD 
= 4.71) and the Performance subtests with the lowest mean scores were Coding (M = 7.82, SD = 
4.89) followed by Picture Arrangement (M = 9.06, SD = 4.21). Among the Verbal Scale subtests, 
Comprehension had the lowest mean score (M = 7.88, SD = 4.00) and the Information subtest 
had the highest mean score (M = 11.35, SD = 3.95).   
3.3  Intellectual Profile Associated with AspD.    
 Of the 13 children diagnosed with AspD, 4 evidenced a higher Performance than Verbal 
IQ and in 2 of those cases the PIQ/VIQ split was significant.  Of the other 9 children, 8 
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evidenced a higher Verbal than Performance IQ and in 4 of those cases the VIQ/PIQ split was 
significant.  The remaining participant had equal VIQ and PIQ scores.  Among those 8 children 
with a higher VIQ, the VIQ/PIQ splits ranged from 5 to 30 points with a mean split of 11.88 
points   Among those with a higher PIQ, the splits ranged from 6 to 15 points with a mean 
PIQ/VIQ split of 9.75 points.  In summary, 46% of the children diagnosed with AspD displayed 
significant VIQ/PIQ splits, which is similar to the incidence (41%) of significant splits in the 
standardization sample.  
 The Verbal subtests with the highest mean scores were Information (M = 12.58, SD = 
3.73) and Vocabulary (M = 12.08, SD = 4.29) and the Verbal subtest with the lowest mean score 
was Digit Span (M = 7.38, SD = 0.92). Among the Performance Scale subtests, Block Design (M 
= 12.42, SD = 4.06) had the highest mean score and Coding had the lowest mean score (M = 
8.58, SD = 3.23).  
3.4 Formation of Domain Scores 
 As can be seen in Table 6, individual tests comprising the verbal domain (WISC-III 
Information, Similarities, and Vocabulary subtests and CELF – III Concepts and Directions 
subtest) were all significantly correlated with one another.  Individual tests comprising the 
nonverbal domain (WISC-III Picture Completion, Picture Arrangement, Block Design, and 
Object Assembly subtests and the TONI-2) were also all significantly correlated with one 
another.  Among the subtests comprising the executive functioning domain, the WCST Failure to 
Maintain Set score was not correlated with either of the other two scores (Tower of Hanoii or 
WCST Perseverative Errors).  However, these latter two sets of scores were significantly 
correlated. 
3.5 Hypothesis Testing 
 Hypothesis #1:  Results suggest weak support for the hypothesis that children with HFA 
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would score significantly lower than children with AspD on verbal measures.  The difference 
between the HFA and the AspD groups on the verbal domain score approached significance, 
t(26) = -1.97, p = .060, with the HFA group (M = 98.41, SD = 16.39) scoring lower than the 
AspD group (M = 110.00, SD = 13.15).  Comparison of the two diagnostic groups on each of the 
individual tests within the verbal domain revealed no significant differences (see Table 7).  
However, the mean scores of the HFA were consistently lower than the mean scores of the AspD 
group across all individual tests within the verbal domain.  To further explore the 
neuropsychological profiles of the two groups, correlations were run, separately for each 
diagnostic group, between the verbal domain scores and the SSRS Social Skills standard scores, 
SSRS Problem Behaviors standard scores, NABC standard scores (adaptive functioning) and Full 
Scale IQ.  All correlation coefficients can be viewed in Tables 8 and 9.  Verbal domain scores 
were significantly correlated with Full Scale IQ in both groups.  Verbal domain scores were not 
correlated with the SSRS Social Skills or the SSRS Problem Behaviors standard scores in either 
group.  Verbal domain scores were significantly correlated with NABC standard scores in the 
AspD group, but not the HFA group.  These results indicate that, among the children with AspD, 
verbal abilities and adaptive functioning were positively correlated.  This correlation was not 
found among the children with HFA.  
 Hypothesis #2: The hypothesis that children with AspD would score significantly lower 
than children with HFA on nonverbal measures was not supported.  There was no significant 
difference between the HFA (M = 104.32, SD = 16.20) and AspD groups (M = 108.27, SD = 
15.99) on the nonverbal domain score, t(28) = -.67, p = .512.  Comparison of the groups on 
individual tests of the nonverbal domain reveals no significant differences (see Table 7).  To 
further explore differences in the neuropsychological profiles of the two groups, correlations 
were run, separately for each diagnostic group, between the nonverbal domain scores and the 
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SSRS Social Skills standard scores, SSRS Problem Behaviors standard scores, NABC standard 
scores (adaptive functioning) and Full Scale IQ.  All correlation coefficients can be viewed in 
Tables 8 and 9.  Nonverbal domain scores were significantly correlated with Full Scale IQ in 
both groups.  Nonverbal domain scores were not correlated with SSRS Social Skills standard 
scores in either group.  The correlation between the nonverbal domain score and the SSRS 
Problem Behaviors standard scores was not significant in the AspD group but approached 
significance in the HFA group.  Furthermore, nonverbal domain scores were significantly 
correlated with NABC standard scores in the HFA group, but not the AspD group.  These results 
indicate that, among the children with HFA, nonverbal abilities were positively correlated with 
adaptive functioning.  Furthermore, among the children with HFA, nonverbal abilities were 
marginally and positively associated with behavior problems, with better nonverbal abilities 
associated with more behavioral problems.  This pattern of correlations was not found among the 
children with AspD.  
   Hypothesis #3:  The hypothesis that both groups would show deficits in executive 
functions compared to normative samples was not supported.  Results of two one-sample t-tests 
using 100 as the test value indicated that neither the HFA group (t[15] = -1.89, p = .078) nor the 
AspD group (t=[12] = -1.23, p = .243 ) scored significantly below average in this domain.  
Furthermore, there was no significant difference between the HFA (M = 95.08, SD = 10.40) and 
AspD groups (M = 96.91, SD = 9.06) on the executive functioning domain score, t(27) = -.50, p = 
.621.  Comparison of the groups on each measure of the executive functioning domain also 
revealed no significant differences (see Table 7), although the difference on the number of 
failures to maintain set on the WCST approached significance, t(27) = 1.78, p = .087, with the 
AspD group (M = 1.62, SD = 1.45) showing more errors than the HFA group (M = .81, SD = 
.98).  To further investigate differences between the two groups, paired sample t-tests were 
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computed, separately for each diagnostic group, comparing Full Scale IQ with executive 
functioning domain scores.  Results revealed no significant difference between Full Scale IQ and 
executive functioning among the children with HFA, t(15) = 1.25, p = .230.  However, among 
children with AspD, a significant difference emerged, with executive functioning scores falling 
significantly below Full Scale IQ scores, t(12) = 2.25, p = .044.  These results suggest a relative 
weakness in executive functioning among the children with AspD but not HFA. 
 Hypothesis #4:  The hypothesis that children in both groups would show deficits in 
social skills compared to normative samples was supported.  Results of two one-sample t-tests 
using 100 as the test value indicated that both the HFA group (t[16] = -4.97, p < .001) and the 
AspD group (t=[11] = -3.37, p = .006) scored significantly below average in this domain. There 
was no significant difference between the HFA (M = 80.76, SD = 15.96) and AspD groups (M = 
81.17, SD = 19.34) in social skills as reflected by the SSRS Social Skills standard score, t(27) = -
.06, p = .952.   Review of correlations between SSRS Social Skills standard scores and other 
variables revealed significant negative correlations between social skills and problem behaviors 
in both groups.  Across both samples, children with better social skills had fewer behavioral 
problems.  Lastly, a significant correlation emerged between social skills and adaptive 
functioning in the AspD group but not the HFA group.  Among the children with AspD better 
social skills were associated with better adaptive functioning. 
 Hypothesis #5:  The hypothesis that children in both groups would show deficits in 
adaptive functioning compared to normative samples was supported.  Results of two one-sample 
t-tests using 100 as the test value indicated that both the HFA group (t[16] = -6.87, p < .001) and 
the AspD group (t=[11] = -5.66, p < .001) scored significantly below average in this domain.  
There was no significant difference between the HFA (M = 81.06, SD = 11.37) and AspD groups 
(M = 82.91, SD = 10.46) in adaptive functioning as reflected by the NABC standard score, t(27) 
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= -.45, p = .658.  As noted previously, NABC scores were correlated with nonverbal domain 
scores in the HFA group but with the verbal domain and social skills scores in the AspD group.  
Furthermore, as can be seen in Table 8, the correlation between executive functions and adaptive 
functions, although not significant in the AspD group, approached significance in the HFA 
group.  Overall, these results suggest that adaptive functioning was related to nonverbal abilities 
and executive abilities among children with HFA but was related to verbal abilities and social 
skills among children with AspD.  
 Hypothesis #6: The hypothesis that children with AspD would show greater behavioral 
and emotional problems than children with HFA was not supported.  There was no significant 
difference between the HFA (M = 122.31, SD = 15.87) and AspD groups (M = 115.67, SD = 
17.58) in behavioral problems as reflected by the SSRS Problem Behaviors standard score, t(26) 
= 1.05, p = .305.  Furthermore, the ratio of children meeting criteria for ODD, per parental 
interview, was similar for both diagnostic groups, χ2(1, N = 30) = .02, p = .880.  Of the 17 
children with HFA, 7 (41.2%) met criteria for ODD.  Of the 13 children with AspD, 5 (38.5%) 
met criteria for ODD.  Exactly half of the sample met criteria for ADHD.  Just less than half the 
children with HFA (7 out of 17 or 41.2%) and slightly more than half of the children with AspD 
(8 out of 13 or 61.5%) met criteria for ADHD.  This difference between groups in the ratio of 
children with and without ADHD was not statistically significant, χ2(1, N = 30) = 1.22, p = .269.  
With regard to emotional functioning, exactly half the sample met criteria for depression.  The 
ratio of children with and without depression did not differ between diagnostic groups, as 6 of 
the 17 children with HFA (35.3%) and 4 of 13 children with AspD (30.8%), met criteria for 
depression χ2(1, N = 30) = .07, p = .794.  No children met criteria for either dysthymic or conduct 
disorders.   
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3.6 Exploratory Analysis 
 Because 6 of the 17 children with HFA displayed significantly higher VIQ than PIQ, 
despite their group’s relatively lower verbal abilities in comparison to the AspD group, children 
with significantly higher VIQ scores, regardless of diagnostic group, were compared to children 
with significantly higher PIQ scores on problems behaviors, adaptive functioning, and social 
skills.  Data from the WISC-III manual regarding significant VIQ/PIQ splits was used to 
determine group placement.  Overall there were six children with HFA and four children with 
AspD with significantly higher VIQ than PIQ scores.  In addition, there were six children with 
HFA and two children with AspD with significantly higher PIQ than VIQ scores.  Results of a t-
test comparing these two groups on the SSRS Problem Behaviors standard scores revealed that 
children with higher VIQ than PIQ scores (M = 111.10, SD = 10.70) scored significantly lower 
than children with poorer VIQ than PIQ scores (M = 132.17, SD = 12.45), t(14) = 3.59, p = .003.  
Results of a t-test comparing these two group on the SSRS Social Skills standard scores reveal 
that children with higher VIQ than PIQ scores (M = 87.00, SD = 17.04) scored significantly 
higher than children with poorer VIQ than PIQ scores (M = 69.86, SD = 14.07), t(15) = -2.19, p = 
.045.  These results suggest that children for whom verbal abilities are a strength exhibit fewer 
behavioral problems and better social skills than children for whom nonverbal skills are a 
strength.  However, there was no difference between the two groups on the NABC standard 
score, a measure of adaptive functioning.   
CHAPTER 4: DISCUSSION 
 The validity of distinguishing HFA from AspD continues to be debated by researchers 
and other professionals.  Some researchers contend that, although these two disorders may be 
distinguishable, the differences most likely reflect severity, with AspD representing the mildest 
form of AD (Gilbert, 1989; Szatmari et al., 1989; Wing, 1981).  However, other researchers 
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report evidence that HFA and AspD can be distinguished on the basis of their different 
neuropsychological profiles, with HFA characterized by weaknesses in language and strengths in 
nonverbal abilities and AspD characterized by the opposite pattern (Klin et al., 1995; Ozonoff et 
al., 1991).  This evidence is not consistently reported in the research literature, however.  
Research investigating AspD is confounded by the fact that AspD was not included in the DSM 
until its 4
th
 edition, published in 1994.  As such, researchers investigating AspD prior to 1994 
used a variety of different criteria sets to identify research participants.   
 Since the inclusion of AspD in the DSM-IV in 1994, some researchers investigating 
AspD have reported results suggesting that diagnosis of AspD per DSM-IV criteria is impossible 
(Manjiviona & Prior, 1999; Mayes et al., 2001; Szatmari et al., 1995).  In all these studies, 
children previously diagnosed with AspD were found to meet full criteria for AD; because AD 
takes precedence over AspD, a diagnosis of AspD in these cases is inappropriate.  However, 
some of these researchers concluded that, although a diagnosis of AspD per DSM-IV criteria is 
not possible, that does not exclude AspD as a developmental disorder that is separate and 
distinguishable from HFA (Mahoney et al., 1998; Szatmari et al., 1994).   
 The DSM-IV differentiates these two groups of children on the basis of communication 
abilities, with HFA characterized by a qualitative impairment in the ability to communicate and 
AspD characterized by normal communication abilities.  However, research suggests that 
differentiating the two disorders on the basis of language, rather than communication, is more 
reliable (Szatmari et al., 1995).  Despite this, research has, thus far, fallen short in providing 
support for the usefulness and validity of distinguishing HFA from AspD.   A valid and useful 
distinction should be one that avoids circularity.  That is, these two conditions should be 
distinguishable on variables other than those included in the diagnostic criteria in the DSM-IV.  
These variables may be in regard to outcome, etiology, effective treatments, or 
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neuropsychological profiles (Volkmar & Klin, 2000). The purpose of the present research was to 
investigate similarities and differences between children with AspD and children with HFA for 
the purpose of providing additional information regarding the usefulness and validity of 
distinguishing between these two disorders. 
 In general, results suggest a few differences and many similarities.  Both groups scored 
below normative samples on measures of social skills and adaptive functioning, despite intact 
intellectual abilities.  Furthermore, both groups displayed more behavior problems and more 
depression than expected.  In general, children with better verbal than nonverbal abilities 
displayed better social skills and fewer behavior problems regardless of diagnosis.  Although the 
HFA group demonstrated relatively weaker verbal abilities than the AspD group, analysis of 
strengths and weaknesses revealed that not all children in the HFA group displayed relatively 
weaker verbal abilities.  Some differences between the two groups regarding the association 
between cognitive and adaptive functioning variables emerged.  These and other results are 
discussed more thoroughly in the next section.     
4.1 Review of Results 
 4.1.1  Hypothesis 1.  Previous research comparing children with HFA to children with 
AspD on measures of language functioning suggested relatively better developed language 
abilities associated with AspD (Klin et al., 1995; Mahoney et al., 1998; Manjiviona & Prior, 
1999; Ozonoff et al., 1991; Ozonoff et al., 2000; Szatmari et al., 1995).  Results of this study are 
somewhat consistent with previous research as the difference between the two groups on the 
language domain score approached significance.  Given this marginally significant difference, 
additional exploratory analysis was conducted analyzing patterns of VIQ/PIQ splits.  Results 
suggested that differentiating HFA from AspD only on the basis of verbal intellectual abilities is 
not completely reliable, as children with HFA were just as likely to exhibit relatively superior 
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verbal intellectual abilities in comparison to nonverbal intellectual abilities as the opposite 
pattern.   
 Given the fact that AspD was differentiated from HFA on the basis of delayed or 
disordered development of language in the latter but not the former, it is, perhaps, surprising that 
current verbal intellectual abilities did not serve as a stronger factor in differentiating the two 
disorders.  However, this is consistent with previous research, as a review of the literature on the 
intellectual profiles of children with HFA does not show consistent differences between verbal 
and nonverbal intellectual abilities among children with HFA, despite evidence for lower verbal 
abilities relative to children with AspD (Dennis et al., 1999; Ehler et al., 1997; Siegel et al., 
1996).  The diagnostic criteria utilized to distinguish between HFA and AspD may be a confound 
in previous research.  When researchers differentiated HFA from AspD on the basis of a history 
of delayed and/or deviant language in the former but not the latter, children with HFA scored 
significantly lower than children with AspD on measures of language, socialization, and 
communication (Szatmari et al., 1995).  However, when HFA was differentiated from AspD on 
the basis of a history of delayed language only (single words not be using by the age of two 
years) in the former but not the latter, differences between the groups disappear (Manjiviona & 
Prior, 1999; Szatmari et al., 1990).  In these studies, children with a history of odd or deviant 
language, but normal emergence of early language milestones (i.e., single words by age two 
years), were placed in the AspD group, presumably with children with no history of deviant 
language.  It is possible that a history of deviant language predisposes children to later language 
difficulties as evidenced on standardized tests of language abilities, thus reducing any 
measurable group differences.  However, it is certainly possible that children with a history of 
delayed language only may score differently on later tests of verbal intelligence than children 
with a history of deviant language only or from children with both delayed and deviant language.  
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This may then result in a sample of children who score lower on nonverbal than verbal measures 
of intelligence and another subsample who show the opposite pattern.  Additional research is 
needed to assess the relationship between language delays, language deviance, and development 
of verbal intellectual abilities.  Furthermore, additional research is needed to more thoroughly 
investigate the relation between language delays, early language deviance, and later prognosis as 
well as psychosocial development.   
 This additional research seems particularly important given the poorer social skills and 
increased behavioral problems demonstrated by the children in the current study who displayed 
relatively weaker verbal than nonverbal intellectual abilities, regardless of diagnostic group.  
Given that language is the primary means by which social interactions take place, a relation 
between language weaknesses and social skills deficits is not surprising.  Wetherby, Prizant, and 
Schuler (2000) offer some insight into the relation between behavioral problems and weaknesses 
in language abilities.  They note that many of the behavioral problems exhibited by children with 
autism can best be understood as attempts to communicate.  Young children with autism, without 
the language ability to communicate through more conventional means, may resort to less 
conventional means (temper tantrums) to convey their internal emotional state, to communicate 
desires, or to affect others’ behaviors.  Reinforcement of these behavioral patterns, even though 
unintentional, likely will result in their continued use despite later gains in language abilities.  
Wetherby and colleagues recommend that language interventions targeting improvements in 
functional communication (i.e., communication of emotions or desires) will likely decrease 
behavioral problems provided the alternative (and more conventional) means of communication 
serves the same purpose as the challenging behavior.   
 4.1.2  Hypothesis 2.  Previous research provides some evidence for better developed 
nonverbal abilities among children with HFA in comparison to AspD (Klin et al., 1995).  Results 
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of this study are not consistent with this previous research, as results showed no significant 
difference between the two groups on the nonverbal domain score.  This inconsistency may be 
explained by the fact that Klin et al. utilized a different set of criteria to diagnosis AspD than was 
used in the present study.  More specifically, to be diagnosed with AspD, children in the Klin et 
al. study had to show the presence of delayed motor milestones or clumsiness whereas the 
children in the present study did not.  This difference in diagnostic criteria could explain the 
inconsistent results.  Motor development of the children in the present study was not measured, 
making it impossible to determine if the differences in diagnostic criteria between the two studies 
could account for the inconsistent results.  Review of previous studies that did not require the 
presence of motor delays or clumsiness as criteria for AspD reveals results no reported 
significant differences between individuals with HFA and AspD, consistent with the results of 
this study (Manjiviona and Prior, 1999; Ozonoff, Rogers, & Pennington, 1991; Ozonoff, South, 
& Miller, 2000; Szatmari et al.. 1990; Szatmari et al., 1995).  It is notable that this lack of 
difference, reported in the literature, between HFA and AspD on measures of nonverbal abilities 
remained regardless of whether HFA and AspD were differentiated on the basis of delayed 
language or delayed and deviant language.   
 The sample size of the current study was small, thus low power could arguably result in 
the lack of a significant difference between the two groups.  However, this seems unlikely given 
that the mean nonverbal domain score of the AspD group was actually higher than the mean 
nonverbal domain score of the HFA.  In addition, the HFA group scored lower than the AspD on 
all but one test (Block Design subtest of the WISC-III) comprising the nonverbal domain.  Thus, 
the pattern of results was in the opposite direction of that hypothesized.   
 4.1.3  Hypothesis 3.  Previous research provides evidence for delays in some aspects of 
executive functioning among both children with HFA and AspD (Goldstein et al., 2001; 
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Minshew et al., 2002; Ozonoff & McEvoy, 1994; Ozonoff, Pennington & Rogers., 1991; 
Ozonoff, Rogers, & Pennington, 1991; Prior & Hoffman, 1990; Rumsey, 1985; Shu et al., 2001).  
Results of the current study are not consistent with previous results as neither the AspD nor HFA 
group scored below average in executive functioning.  However, when the executive functioning 
of this sample of children was compared to their general intelligence level, a significant 
difference between executive functioning and general intelligence emerged in the group with 
AspD but not in the HFA group.  Furthermore, when the two groups of children were compared 
on the individual scores comprising the executive functioning domain, a difference approaching 
significance was found on the Failure to Maintain Set score of the WCST, with the HFA group 
scoring better than the AspD.  These results suggest that executive functioning may be a relative 
weakness among children with AspD more so than children with HFA and thus, executive 
functioning could serve as a distinguishing feature between HFA and AspD.   
 This interpretation seems unlikely, however.  First, as mentioned previously, a number of 
researchers have consistently reported deficits in executive functioning among children with 
HFA.  Second, the difference in executive abilities between the HFA and AspD groups in the 
present study was not statistically significant.  Although results suggested that the AspD group 
showed relatively poorer executive functioning relative to general intelligence, the AspD also 
demonstrated higher intellectual functioning than the HFA group.  Thus, current results could 
suggest a difference between higher and lower functioning children with either AspD or HFA in 
the development of executive functioning, with those functioning at above average and superior 
levels of intelligence failing to develop above average to superior executive functioning skills 
commensurate with intelligence levels.  An additional explanation lies in the higher percentage 
of children with AspD who also met criteria for ADHD (62%) in comparison to the percentage of 
children with HFA who also met criteria for ADHD (41%).  Although this difference was not 
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significantly different, the larger number of children with ADHD in the AspD may have 
confounded the results of executive functioning measures, as delays in executive functioning, 
particularly impulse control, among children with ADHD have been consistently found.  This 
interpretation of current results is supported by the fact that the most notable difference between 
the two groups on the individual subtests comprising the executive functioning domain was on 
the WCST number of failures to maintain set, which is heavily influenced by impulsivity.  Still, 
the average scores on measures of executive functioning among both groups were puzzling and 
inconsistent with previous research.  More research on the precise nature of the deficits in 
executive functioning displayed by children with HFA or AspD is clearly needed. 
 4.1.4  Hypothesis 4.  Because both AspD and HFA are characterized by qualitative 
impairments in the ability to interact with others, it was hypothesized that both groups would 
score below average on a measure of social skills.  Results support this hypothesis as both groups 
scored in the low average range on the measure.  This is consistent with previous research and 
with the diagnostic criteria of both AspD and HFA.  Although social skills were not correlated 
with any of the cognitive variables, a significant correlation between social skills and behavior 
problems emerged in both groups.  Children with better social skills demonstrated fewer 
behavioral problems, regardless of diagnostic group.  Although these results are correlational, 
and as such a causal relationship cannot be established, it is possible that behavioral problems 
interfered with the occurrence and development of socially skilled behaviors in this sample 
(Gresham & Elliott, 1990).  On the other hand, impairment in social skills is a core deficit of 
both HFA and AspD and research provides evidence for delays in social development among 
very young children with these disorders.  Because delays in socialization abilities likely precede 
behavioral problems, it seems more likely that behavioral problems are the result of social skills 
deficits.  The social behaviors of school age children with HFA and AspD have been described 
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as “active-but-odd.”  They may seek out social interactions with others, but the quality of their 
interactions is unconventional and inappropriate (e.g., repetitive questioning, odd gestures and 
facial expressions, conversation focused exclusively on own interests).  These unconventional 
and sometimes inappropriate attempts to socialize may result in failure to engage others.  As 
such, children with HFA and AspD may resort to behavioral outbursts due to frustration or 
inability to affect others with more conventional and appropriate behaviors (Loveland & Tunali-
Kotoski, 1997).   
 4.1.5  Hypothesis 5.  The hypothesis that children in both groups would show deficits in 
adaptive functioning compared to normative samples was supported.  Both groups scored 
significantly below average in adaptive functioning.  This is consistent with previous research.  
Although the two groups did not differ in their overall adaptive functioning scores, differences 
emerged between the two groups in the pattern of correlations between adaptive functioning and 
other variables.  Among the children with HFA, adaptive functioning was correlated with 
nonverbal ability and executive functioning.  However, among the children with AspD, adaptive 
functioning was correlated with verbal abilities and social skills.  It could be that adaptive 
functioning is correlated with the relative strengths of each group.  Support for this interpretation 
is found in the current results.  Children with AspD in the present study did show relatively 
better developed verbal than nonverbal abilities. Furthermore, as mentioned previously, better 
verbal abilities were related to better social skills, regardless of diagnostic group.  Although, the 
two diagnostic groups did not differ in nonverbal abilities, children in the HFA group all had a 
history of delayed or deviant language.  Perhaps the nonverbal abilities of children with such a 
history more accurately represent their general developmental level.  As such, we would expect 
nonverbal abilities to correlate closely with adaptive functioning.  Furthermore, the fact that the 
executive functioning measures used in the present study were entirely nonverbal and that 
  
 
66 
executive functioning was a relative weakness among the AspD but not the HFA group offers 
further support that adaptive functioning is associated with the relative strength of nonverbal 
abilities and executive functioning of children with HFA.  Overall, this pattern of results suggests 
that nonverbal abilities more closely reflect and predict adaptive functioning or life skills among 
children with HFA.  In contrast, verbal abilities more closely reflect and predict adaptive 
functioning or life skills among children with AspD.  This interpretation of the results has 
implication for future research comparing children with AspD and HFA.  If researchers wish to 
match groups according to developmental level, they should match nonverbal abilities of children 
with HFA to the verbal abilities of children with AspD.  Furthermore, these results have 
implications for predictions clinicians might make regarding prognosis for level of future 
functioning.  Results suggest that nonverbal abilities may better predict adaptive functioning 
among children with HFA but verbal abilities may be a better predictor among children with 
AspD. 
 4.1.6 Hypothesis 6: The hypothesis that children with AspD would show greater 
behavioral and emotional problems than children with HFA was not supported.  There was no 
significant difference between the HFA and AspD groups in behavioral problems.  Furthermore, 
the ratio of children meeting criteria for ODD, per parental interview, was similar for both 
diagnostic groups.  Just under half of the children in each group met criteria for ODD.  In 
addition, approximately half of the children with HFA and half of the children with AspD met 
criteria for ADHD.  With regard to emotional functioning, exactly half the sample met criteria 
for depression.  The ratio of children with and without depression did not differ between 
diagnostic groups.  Overall these results suggest that children with AspD and children with HFA 
are at increased risk for behavioral and emotional disorders like ODD, ADHD, and depression.  
This is only partially consistent with previous research, which suggested that children with AspD 
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might be more inclined to experience behavioral and emotional problems than children with HFA 
(Tonge et al, 1999).  However, the research in this area is sparse, and there have been only two 
previously published studies directly comparing children with HFA to children with AspD on 
measures of emotional and behavioral problems.  Tonge and colleagues used “strict” DSM-IV 
criteria to differentiate HFA from AspD.  So, no child in the AspD had a history of 
communication impairments, language delays, or delays in adaptive functioning (other than 
socialization).  Both groups of children showed significantly more emotional and behavioral 
problems than the standardization sample on the Developmental Behavior Checklist, and the 
AspD group showed significantly more psychopathology than the HFA group.  It is possible that 
children who show social impairments and a pattern of restricted and stereotyped activities in the 
absence of communication or adaptive functioning impairments are a group of children with 
more emotional and behavioral problems.  Kim et al (2000) compared a group of children with 
HFA to a group with AspD on measures of mood, anxiety, and behavior problems.  AspD was 
differentiated from HFA on the basis of an absence of delayed or deviant language.  Results 
showed no differences between the two groups but increased incidence of depression and anxiety 
symptoms as well as ADHD symptoms in both groups compared to the general population.   
 In summary, it appears that children with AspD and HFA are at increased risk for 
emotional and behavioral problems.  Whether these two groups differ from one another is 
dependent upon the diagnostic criteria used.  It cannot be determined by the current data whether 
social and adaptive issues predispose children with AspD and HFA to behavioral disorders and 
depression or if the high rate of behavioral and emotional disorders among this population 
reflects an underlying neurodevelopmental anomaly that leads to the symptoms of AspD and 
HFA as well as emotional and behavioral disorders.   Certainly, depression and conduct acting 
out can be interpreted as a reaction to difficulties related to the symptoms of AspD and HFA.  
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For example, an inability, due to poor social skills, to successfully develop meaningful social 
relationships with others or to understand the sometimes subtle social cues necessary to 
appropriately react to the social advances of others may lead to conduct problems or emotional 
distress.  This would explain the correlation between social skills and behavioral problems.  
Furthermore, due their preference for routine and sameness, children with HFA or AspD often 
have difficulty coping with changes in routine or transitions in their environment.  This difficulty 
in coping can result in emotional or behavioral outbursts (Mesibov & Handlan, 1997).  Thus, it 
seems likely that the increased risk for emotional and behavioral problems are most efficiently 
explained as a reaction to difficulties that are directly related to symptoms of HFA and AspD .  
As such, assessment and interventions focused on emotional and behavioral disorders should 
accompany those focused on social skills, adaptive functioning, and communication.  
Furthermore, assessment and treatment of behavioral and emotional problems among children 
with HFA or AspD should be made with an understanding of how autistic symptoms contribute 
to or exacerbate those problems. 
 A surprising correlation emerged in the HFA group between behavioral problems and 
nonverbal abilities.  The direction of this correlation revealed that children in the HFA group 
with better nonverbal abilities showed more behavioral problems.  Review of the correlations 
between problem behaviors and the individual tests comprising the nonverbal domain reveals 
positive correlations ranging from .073 (Picture Completion) to .539 (Object Assembly), with 
significant correlations between problem behaviors and two of the five nonverbal measures 
(Picture Arrangement and Object Assembly).  This result seems to suggest that children with 
HFA who have high nonverbal abilities may be at increased risk for behavioral problems. 
Perhaps they experience more frustration due to the heavy demand academic tasks and social 
interactions place on verbal skills.  In other words, perhaps their strength in nonverbal abilities 
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does not allow them to achieve up to their potential and thus they experience more frustration.  
Additional research is warranted, particularly given the small sample and the marginal 
significance of this correlation. 
4.2 Limitations 
 The current study sample size was small and thus the power necessary to determine 
differences between groups may have been lacking.  Although small, this sample size was similar 
to those used by previous researchers.  Obtaining a large sample of children with HFA or AspD 
is difficult given the fact that nearly 75% of children diagnosed with Autism also have significant 
developmental delays and thus do not fit the criteria for HFA.  In addition, the demands placed 
on the participants in this study was quite high, as children underwent an evaluation lasting 3 
hours and parents completed several rating scales and were also interviewed.  These factors all 
influenced the sample size of this study.   
 The current sample may not have been representative of the general population of 
children with HFA or AspD.  Children in this study were higher functioning than those studied 
by some previous researchers (Ozonoff & McEvoy, 1994; Prior & Hoffman, 1990).  Parents were 
recruited via an announcement in an autism newsletter.  Thus, this sample does not represent a 
clinical sample of children brought for evaluation due to parental concerns.  However, it should 
be noted that the children in the present sample, although highly intelligent, displayed delays in 
social skills and adaptive functioning and also presented with significant behavioral problems.  
Due to the lack of research on behavioral and emotional disorders among children with HFA and 
AspD, it is not clear whether the prevalence of these disorders in the current sample is typical. 
 Although an attempt was made to include a broad range of measures assessing cognitive, 
behavioral, and emotional functioning, the current data are lacking to some extent.  Assessment 
of motor development was not included and neither were any measures of academic 
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achievement.  Furthermore, measurement of the severity of symptoms associated with the two 
disorders and accurate assessment of more specific aspects of language development may have 
been beneficial.  Finally, the measures used in the present study were not always consistent with 
those used in previous research, making comparisons difficult.  Review of research on the 
cognitive and neuropsychological development of children with HFA and AspD reveals a wide 
variety of assessment measures, with no consistently used battery of tests.  Advancements in the 
development of valid and reliable test batteries designed to assess the cognitive and 
neuropsychological development of children will be useful in future research on HFA and AspD. 
4.3 Conclusions and Implications for Clinical Practice and Research  
 In conclusion, the most compelling evidence for the continued distinction between HFA 
and AspD was the tendency for poorer verbal abilities among the HFA group.  Furthermore, 
differences in the pattern of associations between adaptive functioning and other variables 
emerged, with adaptive functioning associated with nonverbal abilities and executive functioning 
in the HFA group but verbal abilities and social skills in the AspD group.  Many similarities 
emerged between the groups.  Both showed higher risk than the general population for behavioral 
and emotional problems and both groups displayed below average adaptive functioning and 
social skills.  In addition, the groups did not differ in nonverbal abilities.  Overall, these results 
do not offer strong support for a differentiation of these two diagnoses as the differences found 
are largely related to language functioning and can be explained by the diagnostic criteria used to 
differentiate the two groups.   
 Current results do suggest a need for additional research.  First, there is a need for 
additional research investigating the differences between HFA and AspD on the effectiveness of 
different treatment approaches, etiology, and variables not included in the present study (e.g., 
motor development, anxiety, social cognition).  Furthermore, because current results suggest that 
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adaptive functioning may be associated with different cognitive abilities in each group, the 
relations between adaptive functioning and other cognitive variables should continue to be 
investigated.  Because a history of delayed or deviant language seems to offer the most reliable 
distinction between the two disorders, future researchers should based group membership on this 
criteria.   
 Second, because review of the literature reveals little information regarding the 
development and prognosis of children with pervasive development disorders who show early 
language delays versus those who show early language deviance, additional research in this area 
is needed.  In addition, little is known about the prevalence, severity, treatment, or prognosis of 
behavioral disorders like ODD and ADHD among children with HFA or AspD.  The same is true 
for the prevalence, severity, treatment, or prognosis of emotional disorders like depression 
among this population of children.     
 Although the potential impact of eliminating AspD as a separate diagnostic category on 
the educational and psychosocial services now offered to children with this diagnosis should be 
considered, continued failure to find meaningful differences unrelated to the diagnostic criteria 
used to differentiate the two groups, would support the elimination of the distinction between AD 
and AspD in the next edition of the DSM.  However, because language abilities are related to 
social skills and behavioral problems and because language as well as developmental delays 
predict future prognosis, inclusion of qualifiers such as “Autistic Disorder with language delays,” 
“Autistic Disorder with deviant language,” and “Autistic Disorder with mental retardation” in the 
next edition of the DSM is recommended.    
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Table 1 
DSM-IV Symptoms for Autistic Disorder (AD) and Asperger’s Disorder (AspD) 
______________________________________________________________________________         
Symptoms        AD  AspD  
Impairment in Social Interaction     Yes  Yes 
 Impairment in use of nonverbal behaviors 
 Failure to develop age-appropriate peer relationships 
 Failure to seek to share enjoyment, interests with others 
 Lack of social or emotional reciprocity 
Impairments in Communication      Yes  No 
 Delay in development of spoken language 
 Impaired ability to initiate/sustain conversation 
 Stereotyped or repetitive use of language 
 Lack of varied or make-believe play appropriate for age 
Restricted repetitive & stereotyped behaviors, interests, activities Yes   Yes 
 Preoccupation with one more interests 
 Inflexible adherence to routines or rituals 
 Stereotyped & repetitive motor mannerisms 
 Preoccupation with parts of objects 
Delays or abnormal functioning before age 3 years in   Yes    Not necessary 
 Social interaction or 
 Language as used in social communication or 
 Symbolic play 
Absence of delay in language, cognition, and self-help skills      Not necessary Yes 
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Table 2 
Order of Test Administration 
 
Wechsler Intelligence Scale for Children – 3rd Edition (WISC-III) 
Wisconsin Card Sorting Test (WCST) 
Tower of Hanoi (TOH) 
Theory of mind measures * 
Visual Motor Integration Test (VMI) * 
Grooved Pegboard * 
Test of Nonverbal Intelligence – 2nd edition (TONI-2) 
Concepts and Directions Subtests from the Clinical Evaluation of Language Fundamentals-3
rd
 ed. 
Judgment of Line Orientation (JLO)* 
Theory of mind measure* 
            _____ 
* measures not analyzed in present study 
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Table 3 
Neuropsychological Domain Scores 
                          
Domains    Tests Within Domain 
Verbal     WISC-III subtests:  Information, Similarities, 
Vocabulary 
     CELF-III subtest:  Concepts and Directions 
Nonverbal    WISC-III subtests:  Picture Completion, Picture 
Arrangement, Block Design, and Object Assembly 
     TONI-2 
Executive Functioning   WCST number of perseverative responses and  
     failures to maintain set 
     TOH planning efficiency score 
Adaptive Functioning   NABC standard score 
Social Skills    SSRS Social Skills standard score 
Emotional/behavioral Functioning SSRS Problem Behaviors standard score 
     Structured Interview  
     (ADHD, CD, ODD, depression, dysthymia) 
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Table 4 
Descriptive Statistics by Diagnostic Groupings 
 
     HFA Mean (SD)  AspD Mean (SD) 
Age    11.15 (2.44)  11.03 (2.71) 
Full Scale IQ   99.82 (19.97)  108.54 (19.24) 
Verbal IQ   100.06 (20.17)  109.85 (19.05)    
Performance IQ   100.35 (19.01)  105.54 (17.99) 
Verbal Domain Standard Score 98.41 (16.39)  110.00 (13.15) 
Nonverbal Domain Standard Score 104.32 (16.20)  108.27 (15.99) 
Executive Domain Standard Score 95.08 (10.40)  96.91 (9.06) 
SSRS Social Skills Standard Score 80.76 (15.96)  81.17 (19.34) 
SSRS Problem Behaviors 122.31 (15.87)  115.67 (17.58) 
NABC Standard Score  81.06 (11.37)  82.92 (10.46) 
    HFA % (N = 17)  AspD % (N = 13) 
Taking Medication   47% (n=8)  54% (n=7)   
Receiving Special Education  77% (n=13)  77% (n=10) 
ADHD     41% (n=7)  47% (n=8) 
ODD     41% (n=7)  47% (n=5) 
Depression    35% (n=6)  31% (n=4) 
  
 
86 
 
 
Table 5 
Cognitive Ability Distributions by Diagnostic Groupings 
 
     HFA (N = 17)  AspD (N = 13)  
Full Scale IQ (Mean = 100, SD = 15) 
 Very Superior (130+)  1  0 
 Superior (120-129)  2  6 
 High Average (110 – 119) 4  0 
 Average (90 – 109)  3  4 
 Low Average (80 – 89)  3  2 
 Borderline (70 – 79)  4  1 
SSRS Social Skills (Mean = 100, SD =15) 
 More (> 115)   0  0 
 Average (85 – 115)  6  6 
 Fewer (< 85)   11  6 
SSRS Problem Behaviors (Mean = 100, SD =15) 
 More (> 115)   11  5 
 Average (85 – 115)  5  6 
 Fewer (< 85)   0  1 
NABC Standard Score ((Mean = 100, SD =15) 
 High (120-134)   0  0 
 High Average (108-119)  0  0 
 Average (92-107)  3  3 
 Low Average (81-91)  7  3 
 Low (< 80)   7  6 
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Table 6 
Correlations between Individual Tests in each Domain 
 
Verbal Domain   1 2 3 4 
1. Information   .70** .75** .52** 
2. Similarities    .80** .66** 
3. Vocabulary     .71**   
4. Concepts & Directions   
Nonverbal Domain  1 2 3 4 5 
1. Picture Completion  .47** .48** .48** .39* 
2. Picture Arrangement   .42* .52** .52** 
3. Block Design    .74** .53**   
4. Object Assembly     .66* 
5. TONI-2 
Executive Functioning Domain  1 2 3 
1. Tower of Hanoii   .45** -.12 
2. WCST Perseverative Errors   -.16 
3. WCST FMS   
*p < .05, **p < .01 
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Table 7 
Means and Standard Deviations by Diagnostic Groups on Individual Tests Within Each Domain 
 
    HFA Mean (SD) AspD Mean(SD) t value p level 
Verbal Domain Standard Score 98.41 (16.39) 110.00 (13.15) -1.97 .060 
 VC Factor
a
   100.18 (19.01) 110.85 (18.45) -1.54 .134  
 Information Subtest
b
  11.35 (3.95)  12.58 (3.73)     -.85 .406 
 Vocabulary Subtest
b
  9.41 (3.74)  12.08 (4.29)  -1.78 .086 
 Similarities Subtest
b
  11.12 (3.57)  11.83 (3.66)    -.53 .603 
 Concepts and Directions
c 
 8.65 (3.52)  10.75 (2.63)  -1.75 .091 
Nonverbal Domain Standard Score  104.32 (16.20) 108.27 (15.99)    -.67 .512 
 PO Factor
a
   103.35 (19.31) 108.54 (18.69)   -.74 .466 
 Block Design
b
   12.76 (4.71)  12.42 (4.06)     .21 .837  
 Object Assembly
b
  10.18 (4.03)  11.17 (2.69)   -.74 .466 
 Picture Arrangement
b
  9.06 (4.20)  11.25 (4.65)  -1.32 .197 
 Picture Completion
b
  9.82 (3.38)  11.33 (4.01)  -1.10 .282 
 TONI – 2d   105.29 (16.95) 108.00 (15.51)   -.45 .657 
Executive Domain Standard Score  95.08 (10.40)  96.91 (9.06)  -.50 .621 
 WCST Persev Errors  95.31 (20.69) 95.69 (15.24)  -.06 .956 
 WCST FMS   0.81 (0.98)  1.62 (1.45)  -1.78 .087 
 Tower of Hanoi 
e
  90.04 (16.24) 86.55 (11.79)  .65 .519 
a
 WISC – III Standard Scores, b WISC – III Scaled Scores, c CELF– III Subtest Scaled Scores, d 
TONI – 2 Standard Scores, e Planning Efficiency Score 
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Table 8 
Correlations between Domain Variables by Diagnostic Group 
_________________________________________________________________________________              
   Verbal Domain  Nonverbal Domain Executive Domain  
NABC 
 HFA     .39   .51*    .41
a
   .88**  
 AspD    .61*   .29   -.15   .93** 
SSRS Social Skills 
 HFA    .17   -.18    .18   .79** 
 AspD    .29    .19   -.17   .84** 
 SSRS Problem Behaviors         
 HFA    .14    .41
b
   -.18   .26 
 AspD   -.1   -.09    .18   .16 
* p < .05, ** p < .01, 
a
 p =.057, 
b
 p = .060 
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Table 9 
Correlations with Full Scale IQ, Problem Behaviors, and Adaptive Functions by Diagnostic Group 
___________________________________________________________________________________                
   Full Scale IQ SSRS Problem Behaviors NABC   
Verbal Domain 
 HFA     .88**    .14   .39    .88**  
 AspD    .93**   -.21   .61*   
Nonverbal Domain 
 HFA    .79**     .41
a
   .51*   .79** 
 AspD    .84**    -.09   .28   .84** 
 Executive Domain         
 HFA    .26    -.17   .41
 b
   .26 
 AspD   .16    .18   -.15 
SSRS Social Skills 
 HFA   .04   .51*   .20 
 AspD   .30   .84**   .78* 
** p < .01, 
a
 p =.060, 
b
 p =.060 
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APPENDIX A: STRUCTURED INTERVIEW QUESTIONS FOR THE DIAGNOSIS OF 
AUTISTIC DISORDER AND ASPERGER’S DISORDER 
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